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 PREVENTION RESEARCH: THE CENTER FOR HEALTHY AGING   
DEMONSTRATION PROJECT 
Joseph F. Robare, DrPH 
University of Pittsburgh, 2008
 
The number of Americans over 65 years of age has increased rapidly in recent years. This 
population of older Americans will increase even more as the Baby Boomers begin reaching 65 
in the year 2010.   One of the greatest challenges in public health today is the increasing number 
of older adults who suffer disproportionately from chronic diseases and disability. Chronic 
diseases can be addressed by modifying risk factors and are not an inevitable consequence of 
aging. There is a great need to design community based multiple risk factor interventions that 
emphasize disease prevention. 
The Center for Healthy Aging recruited a population of healthy, at risk, older adults in 
southwestern Pennsylvania for a randomized community based intervention program. The 
program targeted adults aged >65, based upon “10 Keys”™ to Healthy Aging.  The intervention 
evaluated (1) Brief Education and Counseling Intervention or (2) Brief Education and 
Counseling Intervention plus a Physical Activity and Dietary intervention for individuals with 
hypertension. Recruitment strategies included a direct mail campaign using voter registration 
lists and telephone follow-up. Health assessment data was collected at six month intervals 
through 24 month follow-up. Health behavior counseling and the Prevention in Practice Report 
were provided to participants in both programs as tools to advocate behavior change. 
A total of 951 households responded (8.2% response rate) and 541 participants from 444 
households were randomized. After 24 months adherence to the “10 Keys”™ improved 
 v 
significantly in a number of areas. There was, however, no difference between the two groups in 
physical activity or changes in performance based measures related to physical activity.  
This prevention program resulted in significant reduction in key risk factors, 
immunization and screening over 2 years to established prevention guidelines for older adults.   
Further public health research is needed on the use of health advisors/health counselors to 
maximize public health prevention in individuals over 65. Empowering individuals regarding 
their own risk factor status for screenings, immunizations, and lifestyle changes could 
successfully impact the quality of health in community settings.  
 
 vi 
TABLE OF CONTENTS 
ACKNOWLEDGMENTS ....................................................................................................... XIV 
1.0 INTRODUCTION........................................................................................................ 1 
1.1 OLDER ADULT PREVENTION RESEARCH ............................................... 1 
1.2 HISTORY OF PREVENTION........................................................................... 2 
1.3 PREVENTION RESEARCH ............................................................................. 4 
1.3.1 Role of Public Health Professionals: ........................................................... 8 
1.3.2 Prevention Research Strategies:................................................................ 10 
1.3.3 Prevention Research Programs and Initiatives for Older Adults:......... 18 
1.3.3.1 Table 1.1: Centers for Disease Control and Prevention Best 
Practice Programs ............................................................................................. 20 
1.4 FUTURE DIRECTION OF PREVENTION RESEARCH ........................... 28 
1.5 DISCUSSION/CONCLUSION......................................................................... 30 
1.6 FIGURES............................................................................................................ 32 
2.0 RESEARCH ARTICLE ONE: RECRUITMENT STRATEGIES FOR THE 
CENTER FOR HEALTHY AGING DEMONSTRATION PROGRAM ............................. 35 
2.1 ABSTRACT........................................................................................................ 36 
2.2 INTRODUCTION ............................................................................................. 37 
2.3 METHODS......................................................................................................... 39 
 vii 
2.3.1 Study Design................................................................................................ 39 
2.3.2 Target Population ....................................................................................... 40 
2.3.3 Recruitment Strategies ............................................................................... 40 
2.4 RESULTS ........................................................................................................... 42 
2.4.1 Population Sample ...................................................................................... 42 
2.4.2 Recruitment by Mail................................................................................... 43 
2.4.3 Recruitment Sub-Study.............................................................................. 43 
2.5 DISCUSSION..................................................................................................... 45 
2.6 AUTHOR’S NOTE............................................................................................ 47 
2.7 TABLES AND FIGURES ................................................................................. 48 
2.8 LITERATURE CITED ..................................................................................... 55 
3.0 RESEARCH ARTICLE TWO: THE KE Y TO LIFE NUTRITION PROGRAM: 
RESULTS FROM A COMMUNITY BASED DIETARY SODIUM REDUCTION 
TRIAL…………………………………………………………………………………………...58 
3.1 ABSTRACT........................................................................................................ 59 
3.2 INTRODUCTION ............................................................................................. 60 
3.3 EXPERIMENTAL METHODS ....................................................................... 64 
3.3.1 Study background....................................................................................... 64 
3.3.2 Recruitment of participants ....................................................................... 65 
3.3.3 Key to Life Nutrition Program .................................................................. 66 
3.3.4 Target Population ....................................................................................... 66 
3.3.5 Intervention ................................................................................................. 67 
3.3.6 Assessment of dietary sodium.................................................................... 67 
 viii 
3.3.7 Analyses ....................................................................................................... 68 
3.4 RESULTS ........................................................................................................... 69 
3.5 DISCUSSION..................................................................................................... 70 
3.6 AUTHORS NOTE ............................................................................................. 72 
3.7 TABLES AND FIGURES ................................................................................. 72 
3.8 LITERATURE CITED ..................................................................................... 78 
4.0 RESEARCH ARTICLE THREE: THE “10 KEYS”™ TO HEALTHY AGING: 
24 MONTH FOLLOW-UP RES ULTS FROM AN INNOVATIVE COMMUNITY BASED 
PREVENTION PROGRAM...................................................................................................... 81 
4.1 ABSTRACT........................................................................................................ 82 
4.2 INTRODUCTION ............................................................................................. 83 
4.3 METHODS......................................................................................................... 84 
4.3.1 Study Design................................................................................................ 84 
4.3.2 Target Population ....................................................................................... 85 
4.3.3 Recruitment ................................................................................................. 85 
4.3.4 Data Collection............................................................................................ 86 
4.3.5 Interventions................................................................................................ 87 
4.3.6 Data Analysis............................................................................................... 89 
4.4 RESULTS ........................................................................................................... 90 
4.4.1 24 Month Results......................................................................................... 91 
4.4.2 Results of the Physical Activity Intervention ........................................... 92 
4.4.3 Results of the Sodium Reduction Intervention ........................................ 93 
4.5 DISCUSSION..................................................................................................... 93 
 ix 
4.6 AUTHORS NOTE ............................................................................................. 98 
4.7 TABLES AND FIGURES ................................................................................. 99 
4.8 LITERATURE CITED ................................................................................... 105 
5.0 DISCUSSION ........................................................................................................... 112 
5.1 RESEARCH ARTICLE ONE ........................................................................ 114 
5.2 RESEARCH ARTICLE TWO ....................................................................... 114 
5.3 RESEARCH ARTICLE THREE................................................................... 115 
5.4 CONCLUSION ................................................................................................ 116 
5.5 FUTURE DIRECTIONS................................................................................. 117 
6.0 PUBLIC HEALTH SIGNIFICANCE.................................................................... 119 
BIBLIOGRAPHY..................................................................................................................... 121 
 x 
LIST OF TABLES 
Table 1.1: Centers for Disease Control and Prevention Best Practice Programs………….…..20 
Table 2.1: Center for Healthy Aging “10 Keys”™ to Healthy Aging …...................................48 
Table 2.2: Center for Healthy Aging Eligibility Criteria………………………………………49 
Table 2.3: Center for Healthy Aging Demonstration Program Participant Socio-
Demographics…………………………………………………………………………………..50 
 
Table 3.1: Center for Healthy Aging “10 Keys”™ to Healthy Aging………………………….72 
 
Table 3.2: Center for Healthy Aging Eligibility Criteria……………………………………….73 
 
Table 3.3: Center for Healthy Aging Baseline Characteristics for Persons with Hypertension in 
the Lifestyle Nutrition Intervention Group……………………………………………………..74 
 
Table 3.4: Center for Healthy Aging Urinary Sodium Excretion in Persons with  
Hypertension……………………………………………………………………………………75 
 
Table 3.5: Center for Healthy Aging Sub-Sample of Hypertension Group Urinary Sodium 
Differences………………………………………………………………………………………75 
 
Table 3.6: Long Term Comparison of Sodium Reduction Trials………………………………..76 
 
Table 4.1: Center for Healthy Aging “10 Keys”™ to Healthy Aging………………………...…99 
 
Table 4.2: Baseline Characteristics of the Center for Healthy Aging Demonstration Program 
Participants…………………………………………………………………………………..….100 
 
Table 4.3: Proportion of Participants Achieving the Goals of the “10 Keys”™ to Healthy Aging 
at Baseline, 24 Month Follow-up and Change………………………………………………….101 
 




Table 4.5: Means of Physical Activity Performance Based Measures by Intervention Group for 
Baseline and 24 Month Follow-up Assessment………………………………………………..103 
 xii 
LIST OF FIGURES 
Figure 1.1: Integrating Prevention Science Strategies…………………………………………..32 
 
Figure 1.2: Phases of Prevention Research……………………………………………………...32 
 
Figure 1.3: The Centers for Disease Control and Prevention Healthy Aging Programs  
Approach to Health Promotion and Disease Prevention for Older Adults……..……………….33 
 
Figure 1.4: Racial and Ethnic Approaches to Community Health (REACH)  
2006 U.S. Funded Sites……………………………….………………………………………....33 
 
Figure 1.5: REACH Risk Factor Survey for Racial and Ethnic Groups………………………...34 
 
Figure 2.1: Center for Healthy Aging Randomization Flow Chart……………………………...51 
 
Figure 2.2: Center for Healthy Aging Telephone Interview to Randomization Breakdown…….52 
 
Figure 2.3: Center for Healthy Aging Demonstration Project Mailing Response Flow Chart…..53 
 
Figure 2.4: Center for Healthy Aging Random Selection from Cohort #1………………………54 
 
Figure 3.1: Center for Healthy Aging Baseline and 12 Month Follow up 24 Hour Urinary 
Sodium Sub Group Analysis……………………………………………………………………..77 
 
Figure 4.1: Center for Healthy Aging, “10 Keys”™ to Healthy Aging, Prevention in  






Completing a doctoral program is a major undertaking and is not achievable without the 
unyielding support and encouragement of many individuals. I have been extremely fortunate to 
have had the opportunity to begin my career and further my education with the Center for 
Healthy Aging, University of Pittsburgh, a Centers for Disease Control and Prevention Research 
Center. 
My first debt of gratitude must go to the chair of my committee, Dr. Lewis H. Kuller. 
You have devoted countless hours to me, your expertise and guidance has been invaluable.  
I am also indebted to Dr. Constance Mols Bayles you have been a true mentor, colleague 
and friend. I thank you for challenging me and seeing my true potential.  
To the members of my remarkable doctoral committee who deserves the recognition for 
their commitment to me and the Center for Healthy Aging.  
Dr. Constance M. Bayles, Dr. Anne B. Newman, N. Carole Milas, Dr. Kathleen M. McTigue,  
Dr. Steven M. Albert and Dr. Robert Boudreau you have provided countless hours, guidance and 
intuitive comments, for which I am grateful.  
I have had the privilege and opportunity of working and becoming friends with many 




Kathy Williams, David Fetterman, Mary Parker, Erin Gemmill, Monica Love, Christopher 
Taylor and Donna Schaupp my research would not have been possible without your unwavering 
encouragement, support and listening ears. I am grateful for your invaluable opinions, and 
friendship.  
I would especially like to thank my family for their active role in my academic 
endeavors. To my beautiful wife and children you have been a constant source of love, support 
and encouragement for that I am very blessed to have you in my life. From the beginning my 
entire family has encouraged me to excel in whatever I do. This degree is just as much yours as it 
is mine.  
 
 
1.0  INTRODUCTION 
1.1 OLDER ADULT PREVENTION RESEARCH 
At the turn of the twentieth century 40% of the United States population was under the 
age of eighteen, with only 4% of the population aged 65 or older. This was a time when public 
health focused mostly on sanitation conditions and control of infectious diseases. Since then the 
field of public health has experienced changes that impact the health and well-being of society.  
We have seen an epidemiologic transition from infectious diseases like pneumonia, 
influenza and tuberculosis to chronic diseases such as heart disease, cancer and stroke [1-3]. 
With this shift there has been a steady older adult population growth. Currently the 65 and older 
population comprise 12% of the U.S. population, with over 80% of them having one or more 
chronic conditions or diseases [2, 3].  
As modern medicine becomes more expensive and continues to exacerbate health care 
resources, the public health field is transitioning to the need to prevent disease. The number of 
older adults continues to rise rapidly and statistics show that this trend will continue.  This 
population is expected to double to approximately 72 million by 2030, making older adults 
nearly 20% of the entire United States population [2, 3].  There is an increased emphasis on 
decreasing the risk for chronic diseases and maintaining a higher quality of life with functional 
independence.  
   1
Given these trends this paper will review the history of “prevention” and the shift towards 
preventive research initiatives. Also, this paper will describe selective prevention research efforts 
that focus on the older adult.  The future of prevention research will be addressed at the end.   
1.2 HISTORY OF PREVENTION 
The meaning of “Prevention” is not a new theory and can be traced back to ancient times. 
When you examine customs, culture and religions from the past, prevention was recorded in 
most societies. Health and illness have played an integral role throughout history to mold 
behavior(s) to prevent harm and protect the health of people. The use of amulets, dietary 
restrictions and rituals surrounded health maintenance and protected against “evil spirits”. These 
practices and behaviors range from adding salt to water after working in the fields to isolating the 
sick [4].        
As early as 1850, Lemuel Shattuck discussed the importance of prevention to the 
Massachusetts legislature and advocated a “comprehensive plan of sanitary reform by which the 
greatest possible amount of physical suffering may be prevented, and the greatest possible 
amount of physical, social and moral enjoyment may be attained”. Subsequently this legislature 
created boards of health with the responsibility for prevention and quarantine [5, 6].   
During the late 19th century, various health movements spread across the United States 
and organizations such as the American Public Health Association (1872), the American Red 
Cross (1882) and the American Tuberculosis Association (1904) were established.  In 1920, 
William Welch of Johns Hopkins proclaimed to a group of philanthropists that “merely from a 
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mercenary and commercial point of view it is for the interest of the community to take care of 
the health of the poor.  Philanthropy assumes a totally different aspect in the eyes of the world 
when it is able to demonstrate that it pays to keep people healthy” [5, 7].  It has been said that 
this speech mobilized efforts for disease prevention and health promotion; fundraising for 
academic health centers, and research studying the cost-effectiveness of public health campaigns.   
The development of academic centers that trained practitioners to develop a scientific 
base for public health practice also contributed to the recognition of prevention as a health 
priority [5].   In the early 1940’s the American Medical Association and the American Public 
Health Association were initiated. Several years later the Centers for Disease Control and 
Prevention was established [8]. The next few decades were consumed by disturbing trends in 
chronic diseases. Subsequently efforts shifted once again toward the need for prevention.  
In the 1980’s the United States Congress passed legislation that created a national 
network of Health Promotion and Disease Prevention Research Centers (PRC) Programs at 
various institutions. This network has grown to 33 centers throughout the country. Each center 
collaborates with their local communities to develop, implement, and evaluate research activities. 
In 1997 an independent assessment completed by the Institute of Medicine (IOM), concluded 
that over the 10 year period, substantial progress in disease prevention and health promotion 
policy, programs, and practices was evident [9].   
I like this elegant quote by Charles C. Colton regarding perception of health.  
“There is a difference between the two temporal blessings—health and money; 
money is the most envied, but the least enjoyed; health is the most enjoyed,  
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but the least envied; and this superiority of the latter is still more obvious when we reflect 
that the poorest man would not part with health for money, but that the riches would gladly 
part will all his money for health” [10]. 
1.3 PREVENTION RESEARCH 
Traditional medical care that once focused on disease treatment has recognized the need 
to include prevention. This expansion prompted the need to broaden the delivery of service, the 
mechanism for payment, and revisions in the education of health prevention. At the close of the 
20th Century, public health services began to deviate from traditional clinical medical practice, 
and private health insurance evolved [5, 11]. Unfortunately some often did not include 
preventive services. In the last few decades, governmental health agencies intervened and 
accepted some responsibility for preventive services [5].  Many medical schools now include 
prevention in their curriculums.  The gap between public health practice and clinical medicine 
has been narrowing.  This trend is largely due to increases in the older adult population, 
especially 75+; increases in preventable diseases; and recent success in converting public health 
research into practice [5]. 
Considering this tremendous improvement in technology and disease treatment, it is 
humbling to remind our self that over one million preventable deaths occur each year in the 
United States. Analysis completed by the Centers for Disease Control and Prevention showed 
that 50% of these deaths are related to behavioral functions, 20% environmental causes, 20% 
primarily biological and genetic factors, and 10% inadequate health care [4].  
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Disturbing trends in chronic disease rates are affecting virtually every age group and 
prevention is heralded as a reversible antidote. Numerous studies have been undertaken to 
demonstrate the positive impact of prevention. The Chronic Disease Self Management Program 
(CDSMP) is one such program. After only two years, conservative estimate reported cost savings 
of $590 per participant due to reduced utilization costs. The total cost of sustaining the program 
was estimated at $70-$200 per participant depending on the demographics of the community 
[12].  
Researchers must ask tough questions to determine whether interventions are cost 
effective and significant to justify continuation of the program. There is a wide range of 
perceptions/concepts that encompass numerous definitions of prevention research depending on 
discipline and/or field. According to the National Institutes of Health (NIH) the general concept 
is the “prevention of disease and disability and preservation of health that are endorsed by the 
public, health care providers, and researchers” [13]. 
The NIH’s relevant research definition states “prevention research includes research with 
a high probability of yielding results that will likely be applicable to disease prevention or health 
promotion, including studies aimed at elucidating the chain of causation, the etiology and 
mechanisms of acute and chronic diseases. Such basic research efforts generate the fundamental 
knowledge that contributes to the development of future preventive interventions” [13].    
The main components of prevention research according to the NIH are; 
1. Investigation of the factors that place individuals and groups at risk of disease and 
disability. 
2. Trials of the interventions that can modify this risk. 
3. Testing the approaches that can effectively implement beneficial changes [13].  
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Whatever definition is accepted most agree that prevention research is multidimensional 
and should include both applied and community based research. While most health related 
research can be included in “prevention research” there are drastic differences in how each 
program targets the prevention method, objectives for each program and the level of prevention 
vary widely [14].  
The three main levels of prevention are;  
1. Primary prevention—measures taken to prevent the onset of a specific disease or 
condition in individuals. Primary prevention examples includes passive and active 
immunization, health education and counseling for the use of bicycle helmets and 
seatbelts in automobiles [15].  
2. Secondary prevention—identifies at risk populations who are asymptomatic of disease 
but have developed risk factors for the disease. Secondary prevention examples include 
screening tests for cancer, high blood pressure and high cholesterol [15]. 
3. Tertiary Prevention—focuses on high risk populations that have established disease or 
condition and attempt to prevent complications and restore complete function. Tertiary 
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According to Scrimshaw [4] there are four key characteristics that are used to 
describe public health prevention research.  
1. Preventing disease and promoting health  
2. Solution-oriented research 
3. Multi-disciplinary  
4. Population based.  
Projects and programs following these characteristics can now be classified under the 
public health prevention research umbrella. This will ensure increased funding opportunities for 
prevention research. It will allow researchers to identify gaps in the translation from research and 
practice and increase the rate at which information is disseminated to the public.   
In 1988 the United States spent over 30 billion dollars towards prevention of disease, 
sounds like a lot, but when compared to the entire gross national product it only accounted for 
0.7%. It is generally accepted that 95% of health care costs in the United States go to direct 
medical services. From 2002-2004, over 86% of our nations health care dollar approximately 
$1.66-1.80 trillion dollars was consumed by the costs of the personal health system, designed for 
alleviating pain and suffering, curing disease after it has become manifest. Chronic diseases, the 
most common and costly of preventable health problems, account for ~75% of these health care 
costs each year. Although preventable the national expenditure for prevention research and 
prevention activities is insignificantly low [5, 16-18]. 
According to Dr. Lewis Kuller, a professor at the University Of Pittsburgh Graduate 
School Of Public Health, “prevention of disease is the only method to substantially reduce 
morbidity and mortality in a population”.  
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To effectively reduce the soaring increases in national health care costs, prevention programs 
that combine community-based services, clinical services, and social policies must become more 
widely supported [19]. 
The cost effectiveness of prevention varies tremendously.  Prevention research explores 
how effective prevention can be, how prevalent is the condition or disease to be prevented, what 
the prevention programs cost in dollars per life saved, years of life or quality-adjusted life added, 
and to what extent disability is averted.  An example of one of the most cost effective public 
health campaigns is smoking cessation/prevention.  Anti-smoking initiatives over the past several 
years have dramatically reduced the prevalence of smoking in the United States.  The decline is 
due to health education and health promotion activities conducted by public health agencies, 
private organizations, schools, hospitals, work sites, and private medical practitioners, as well as 
tax increases on cigarettes and restrictions on smoking [5]. 
1.3.1 Role of Public Health Professionals: 
Public health professionals possess knowledge and skills needed to address complex 
needs of specific groups, communities, and/or the entire population [20]. This knowledge and 
specific skills allows the use of a transdiciplinary approach to better develop, implement, sustain, 
and evaluate preventative health initiatives. 
This section will explore the knowledge and skills health professionals employ to 
promote and disseminate health behavior changes at the community level.  
Public health professionals are at the forefront for disease prevention and health 
promotion in older adult populations. These professionals have educational training in 
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epidemiologic trends, evidence based research findings, research methodologies, and valid data 
collection techniques [21]. This knowledge enhances trust, community collaboration, ability to 
assess and identify health needs, design (develop), implement, and evaluate effectiveness to 
increase sustainability and advocacy for health initiatives. This prior knowledge requires the 
following skills that have been developed through training and education, to increase the health 
and well being of the community.  
1. Ability to affectively communicate; using different communication techniques such as 
informing, influencing, and motivating, professionals are able to illicit positive behavioral 
change over time.  
2. Ability to engage diverse populations in disease prevention and health promotion 
initiatives. With increased communication and collaboration with community partners, this 
allows efforts to target specific populations and also reduce duplication of health services.  
3. Ability for ethical decision making with the focus on the health of the public. 
According to Rogers there are eight values of importance when making decisions regarding 
community based participatory research. These eight values listed below can increase the success 
and longevity of the program because community members will see it as benefiting relationship 
over time as opposed to the sense of urgency for program transition [22].   
1. Open, honest, transparent 
2. Democratic, consensual 
3. Inclusive, consultative 
4. Rational, deliberative, systematic 
5. Evidence based 
6. Weighing costs and benefits, affordable 
7. Respectful 
8. Mindful of equality  
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4. Ability to evaluate outcomes data for purposes of sustaining and/or redesigning health 
initiatives. One fundamental way public health professionals are able to benefit the community at 
large is by having a well thought out framework which allows increased collaboration among 
partners and helps accelerate research to practice [23-29]. Also health professionals have the 
know how to campaign for policy change even when faced with resistance by special interests 
i.e. insurance companies, privately funded organizations.  
 
1.3.2  Prevention Research Strategies: 
Presently there is not a “gold standard” for examining evidence based quality for 
prevention research programs. The type of research, the proposed hypothesis, the population of 
interest, the type of strategy used, and the phase of prevention targeted, all play a key role in how 
prevention research programs are evaluated.   
To fully understand prevention research strategies we must first realize that it is 
multidimensional and multidisciplinary [14, 30] (Figure 1.1). The following will discuss 5 
themes to ensure the proper research strategy is being used [30]. The themes are as follows: 
1. Three major prevention research strategies 
i. Directed at strengthening individuals 
ii. Directed at strengthening smaller social groups  
1. Family 
2. Class-rooms 
3. Peer groups 
iii. Directed at strengthening the larger social environment 
1. Cities 
2. States  
3. National policies 
2. Prevention research must be evidence based.  
i. Each phase of prevention research examines “evidence” differently 
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3. Prevention research must have economic analysis as a central part.  
4. Collaboration is a must.  
5. Multidimensional acceptance based on “evidence” is a must [30]. 
 
1. Three major prevention research strategies:  
1.1 Directed at strengthening individuals 
1.2 Directed at strengthening smaller social groups 
1.3 Directed at strengthening the large social environment. 
The previous prevention research strategies focus on directing efforts into different 
segments of the population based on level of risk for the disease. Some research examines the 
individual, entire population, and then smaller subpopulations at higher risk are evaluated. 
Then even smaller subpopulations at the highest risk are extracted. Understanding the 
contributions of these three strategies allows researchers to advance prevention science by 
building the evidence based strategies to decrease targeted risk factors [30, 31].  
 
2. Prevention research must be evidence based: 
 The reasoning is our present meaning of “evidence”, researchers have to look at 
efficacy, effectiveness, and sustainability of programs, this causes a focus on a specific 
population do to monies allocated in that area [30, 31]. With the many different types and phases 
of prevention research, the word “evidence” has its own set of rules depending on the phase and 
rigorous prevention research. The following examples clarify the different phases of evidence 
based trials.  
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2.1 Efficacy trials (phase 1) test whether the proposed program works under 
optimal community conditions. This phase uses highly trained professionals and regulates 
conditions so the cleanest data are collected. By allowing minimal variation during data 
collection the possibility of happening by chance decreases.  
2.2 Effectiveness trials (phase 2) take the program one step further and test 
whether the intervention will produce the same results when applied to real world 
conditions, this trial examines the cost effectiveness of the trial. Interventionists are 
trained to implement the program, and the quality of the implementation affects the 
analysis and the impact the intervention has in the real world. Variation is expected 
during this phase. But can be utilized to make inferences to how much variation may 
occur and still result in statistically significant results. This phase is also done for longer 
periods of time, which allows researchers to test long term impact. 
2.3. Sustainability trials (phase 3) are implemented to examine what type of 
support the program will need from a social standpoint. This phase also utilizes the 
support for training and mentoring to maintain the highest quality during implementation 
across cohorts. Researchers during this phase are tracking the interventionists from 
different cohorts rather than tracking participants over time like the effectiveness trial. 
The researchers are able to draw more accurate conclusions of how to maintain the 
highest quality practice by testing different models with different social and political 
structure. Researchers are then able to see which model is most effective for sustaining 
high quality implementation.   
2.4 Going to scale trials (phase 4) test the program using a broader scale to 
evaluate how the cost of the program changes depending on operations to become 
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community based or institution based. The intervention is taken system wide and the 
methods and support are designed and once again tested. This phase allows researchers to 
focus on the operations of the model to answer specific questions.  
2.5 Sustainability system wide trials (phase 5) examine the program models, once 
it is considered good enough, and how well the program is able to maintain “good 
practice” standards over time. Specific questions pertaining to evaluation of the program 
are answered during this phase. 
What kind of monitoring is most useful? 
What kind of continued mentoring is necessary? 
Who should conduct this mentoring? Etc. [14, 30]. 
 
Currently the progress of prevention research has greatly improved in the first two 
phases; efficacy and effectiveness, but still lacks the next three phases (Figure 1.2). With politics 
playing a crucial role in the refunding process, leading to sustainability of a program, 
collaboration is ever more important to maintain monies. In the past few years there have been 
some improvement in federal funding so programs don’t have to stop short and can complete all 
phases. Using the phases as a cyclical process allows for future programs to learn from past 
problems and redesign for future endeavors [14, 30]. 
 
3. Prevention research must have economic analysis as a central part:   
If prevention research is going to work as a whole, economic analysis must be used to 
ensure that policy and the decision making process is focusing on the long term benefits of the 
program rather than immediate outcomes.  
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Cost effective studies can be used to help develop strategies for decision making when 
implementing various phases of the program. They are also used to assess the impact the 
program is having, by evaluating projected long term benefits compared to the absence of the 
program. 
Specific questions need to be addressed before program effectiveness should be judged.  
What are the costs of the prevention program in dollars? How does the cost of the new program 
compare to the cost of the current program? 
What are the long term benefits of conducting the program compared to not conducting? [30]. 
Economic analysis for prevention research is in dire need of developing scientific 
methods. This would allow calculating costs fairly and straightforward, allowing the 
differentiation between cost benefit. Funding agencies now have a broader illustration and help 
utilize and allocate the small amounts of federal prevention grants more strategically and fairly 
[18, 30, 32-36].  This paper respects the importance of this ever growing topic, but due to the 
extreme complexity there will be no further discussion.   
4. Collaboration is a must:   
Collaboration is the strength and backbone of any public health program. Collaboration 
consists of other researchers, government leaders (local, state and federal), community leaders 
and institutional leaders. This enables the program to become broader with respect to ownership 
and helps with easing the research process as well as sustaining the future of the program. 
Collaborations also help to ensure the necessary cultural adaptations are taking place to help the 
decision making process and implementation by respecting the actual needs and realities of the 
community and political environment [14, 30, 31]. Multidisciplinary collaborations allow for a 
more holistic view of prevention research and the available expertise allows for multiple 
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outcomes to be measured across studies [37]. This increases the turnaround time for evaluating 
strategies for interventions. Dissemination of these findings can then be introduced to 
communities more efficiently and effectively to improve health on a larger scale as opposed to 
single disease interventions which target specific populations and limit the dissemination 
possibilities.  
5. Multidimensional acceptance based on “evidence” is a must:  
Diverse participant engagement in the program allows the framework of the program to 
grow and advances the process of debate, correction, and implementation to further advance 
the program. All disciplines are needed in this process to ensure the efficacy and 
sustainability. Prevention researchers, administrators, practitioners, community leaders and 
the participants themselves ensure the experience necessary to guide the research [14, 30, 
31]. The formation of boards is useful in this situation. Boards allow a multitude of 
disciplines to come together and discuss the future direction of the program in an organized 
fashion. By utilizing the knowledge gained from these collaborations the better the quality of 
prevention research is conducted and disseminated to communities.   
Dr. Blumenthal from the Morehouse School of Medicine Prevention Research Center 
emphasizes the importance of community collaborations to drive the research to reflect and 
address community concerns and needs. Blumenthal stresses the importance of the board as 
governance rather than an advisory capacity so the partnership can design and agree on a set of 
research priorities. The board was given the governance as opposed to advisory power, because 
the term advisory implies powerlessness, and an equal partnership is needed to improve the 
publics’ welfare [38].   
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By focusing on the following 10 values, researchers will be able to apply and conduct 
community based participatory research more efficiently and effectively and increase the 
likelihood for reproducible results in diverse communities [38].  
1. Policies and programs should be based on mutual respect and justice for all people, free 
from any form of discrimination or bias [38].  
Designing programs that are based upon mutual respect is the fundamental ground 
rule that all prevention research centers address. This diminishes the exploitative and 
discriminatory experiences that minority populations have experienced in the past.  
2. All people have a right to political, economic, cultural, and environmental self-
determination [38].  
This value is specifically related to utilizing the community to decide where the 
research office(s) should be located. By doing so this increases self determination by the 
community members. 
3. The community has the right to participate as an equal partner at every level of decision 
making, including needs assessment, planning, implementation, enforcement, and 
evaluation [38].  
By allowing the community members to serve as equal members and protect their 
own interests. There are limitations to how this value will function such as resource 
limitations will restrict certain decisions by the community members.  
4. Principles of individual and community informed consent should be strictly enforced [38, 
39]. 
Ensuring the community members along with the assistance of a trusted 
professional time to review all research protocols and recommend changes to better 
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address community concerns will help decrease issues when obtaining individual and 
community consent. Community consent is the community board collectively acting on 
behalf of the community to provide consent to serve collectively as the participant of the 
large prevention program.   
5. The community repudiates the targeting of people of color and lower socioeconomic 
status for the purpose of testing reproductive and medical procedures and vaccinations 
[38].  
By collaborating with the community the perception of “dangerous procedures” 
will be decreased. Historically, dangerous procedures, vaccines, and contraceptives have 
been tested on minority populations without adequate informed consent [40-42]. To date 
none of the prevention research projects has proposed to test reproductive, medical 
procedures, or vaccines.  
6. Present and future generations should be provided an education that emphasizes social 
and environmental issues, based on our experience and an appreciation of our diverse 
cultural perspectives [38]. The emphasis on education is relevant for all health promotion 
research. The intervention project should be designed to be culturally sensitive. 
7. Research processes and outcomes should benefit the community.  
Community members should be hired and trained whenever possible and appropriate and 
the research should help build and enhance community assets [38].  
Researchers need to remember that the community’s most immediate needs  
are for services and jobs, not research. Focusing on the latter will increase the  
potential for the project to benefit the community by hiring staff members from  
within the community. 
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8. Community members should be part of the analysis and interpretation of data and should 
have input into how the results are distributed [38].  
This does not imply censorship of data or of publication, but rather the  
opportunity to make clear the community’s views about the interpretation prior to  
final publication. The tendency is for researchers to describe low-income  
communities with negative terms. Utilizing community member input will help to  
decrease the use of these negative terms. In time this will help to decrease the  
existing community perception of negativity by researchers.  
9. Productive partnerships between researchers and community members should be 
encouraged to last beyond the life of the project [38].  
This will make it more likely that research findings will be incorporated into  
ongoing community programs and therefore provide the greatest possible benefit 
 to the community from research.  
10. Community members should be empowered to initiate their own research projects that 
address needs they identify themselves [38].  
Researchers should empower and encourage community members to apply for 
grants that focus on community needs. Project ideas do not have to be researched based, 
but rather service based which will immediately benefit the community. Researchers can 
help by providing their expertise in areas such as grant writing workshops.  
1.3.3 Prevention Research Programs and Initiatives for Older Adults: 
Health promotion and disease prevention programs are becoming more and more 
prevalent in communities because of the growth and projected growth of the older adult 
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population. Poor health was previously thought of as the normal aging process, but years of 
credible research has showed health does not have to diminish and be an inevitable consequence 
of growing older. The Centers for Disease Control and Prevention Research Centers Healthy 
Aging Research Network (CDC-PRC-HAN) forms the backbone for developing and conducting 
prevention research to meet the needs of the older adult population. The CDC-PRC-HAN 
network comprises of 9 universities under the umbrella of the 33 prevention research centers. 
This network of researchers focuses on increasing the health of older adults in the community 
(Figure 1.3) [43].  
Externally the CDC collaborates with other agencies such as the U.S. Administration on 
Aging (AoA), American Association of Retired Persons (AARP), the National Institute on Aging 
(NIA), the American Society on Aging (ASA), the National Council on the Aging (NCOA), the 
National Association of State Units on Aging (NASUA), and the National Association of Area 
Agencies on Aging (NAoAAA). All of these agencies work to promote health and well being 
among older adults through community based programs across the United States [44]. Presently 
the NCOA in partnership with the CDC has designed the National Program to Promote Healthy 
Aging through Community Programs. This program has established a National Advisory 
Committee which will examine and evaluate 630 community based programs around the United 
States focusing on older adult health and supportive programs. The committee will identify 
examples of promising programs to allow the development of guidelines for the purposes of 
replication and implementation of these programs in different communities through out the 
United States [45, 46]. The majority of the 630 community based programs are funded through 
the State-Based Examples of Network Innovation, Opportunity, and Replication (SENIOR) 
Grants. These projects will be funded for one year as demonstration projects [46]. The 
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supporting partnerships aim is to implement disease prevention and health promotion programs 
in the areas of physical activity, preventive services, disease self management, and oral health 
assessment and promotion.  
The following (table 1.1) describes programs that represent the latest best practice 
prevention programs funded by the CDC through their vast collaboration network.  
Table 1.1 
Program Name Program Description Program Funding 
Racial and Ethnic Approaches to Community 
Health (REACH)  
 
Racial and Ethnic Approaches to Community 
Health (REACH) programs were established 
in 1999. To date REACH has forty programs 
around the United States focusing on 
eliminating health disparities in racial and 
ethnic communities. REACH programs are 
composed of a central community based 
organization which collaborates with at least 
three other organizations. REACH has 
focused on the following objectives. 
 Empowering community members 
to seek better health. 
 Bridging gaps between the health 
care system and the community by 
encouraging residents to seek 
appropriate care and by changing 
local health care practices. 
 Changing local social and physical 
environments to overcome barriers 
to good health.  
 Mobilizing to implement evidence-
based public health programs that 
fit their unique social, political, 
economic, and cultural 
circumstances.  
 Moving beyond interventions that 
address individual behavior to the 
systematic study of community 
and systems change.  
Figures 1.4 and 1.5 focus on REACH funded 
sites across the country and  data showing 
the effectiveness for the program through the 
REACH Risk Factor Survey 
Centers for Disease Control  
and Prevention [46-48]  
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Table 1.1 continued 
Racial and Ethnic Adult Disparities 
Immunization Initiative (READII)  
Multi-centered demonstration project 
focusing on understanding and increasing 
vaccination rates in older adult African 
American and Hispanic communities. 
Presently this program is offered in Chicago 
IL, Rochester NY, San Antonio TX, 
Milwaukee WS, and 19 counties in the 
Mississippi Delta region.  READII sites have 
multiple collaborations with public health 
practitioners, medical providers, and 
community organizations. The goal of the 
program is to develop scientifically based 
creative interventions to increase 
immunization levels. Interventions focus on 
non-traditional and traditional approaches.   
Centers for Disease Control and 
Prevention [44, 46]  
Sickness Prevention Achieved through Regional 
Collaboration (SPARC)  
 
SPARC was established in 1994 and is 
designed as a service program to effectively 
organize and enhance communication 
bridges between healthcare, public health, 
and aging and social services networks. 
SPARC has four well established sites 
strategically placed throughout the New 
England states.  Over the years SPARC, has 
established local accountability and 
successful coordination strategies for 
implementing prevention services. SPARC’s 
success has been documented using 
evaluation methods designed and 
implemented by the CDC.  
Centers for Disease Control and 
 Prevention [44-46, 49] 
Flying Sparks—University of Alabama at 
Birmingham: Center for Health Promotion 
Flying Sparks is an intervention focusing on 
African American residents in 20 Alabama 
communities in the “Black Belt”. Goals are 
to reduce diabetes, cancer, and CHD with the 
help from community health advisors 
(CHAs) and community tool boxes (health 
promotion instructions and materials). 
Centers for Disease Control and  
Prevention 2004-2009 [50]  
Internet-Based Smoking Cessation Intervention 
for Korean-American Men- University of 
California at Berkeley: Center for Family and 
Community Health 
This intervention uses the internet to recruit 
and randomly assign to one of two self-help 
quit smoking internet programs. Primary 
goals are to explore the process used to quit 
smoking and which program is most 
effective.  
Centers for Disease Control and  
Prevention 2004-2009 [50]  
Korean-American Community Health in 
California- University of California at Berkeley: 
Center for Family and Community Health 
Using surveys to identify health issues in the 
Korean-American population focusing on 
eating patterns, physical activity, tobacco 
use, medical conditions, medical insurance, 
use of health care services and participation 
in cancer prevention screenings.  The centers 
advisory board has established health 
priorities the Korean American community 
will focus on. 
Centers for Disease Control and  
Prevention 2004-2009 [50]  
Preventing Cancer through Environmental 
Changes- Emory University: Prevention 
Research Center 
Conducting cancer prevention research in 
southwest Georgia. Researchers and 
community collaborators are trying to 
identify key environmental changes to 
reduce cancer risk and improve health of all 
residents.  
Centers for Disease Control and  
Prevention 2004-2009 [50]  
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Table 1.1 continued 
Making the Connection: Healthy Living 
Program- University of Illinois at Chicago: 
Illinois Prevention Research Center 
Based in Chicago’s Greater Lawn 
community and focuses on increasing 
physical activity, overweight/obesity, and 
diabetes. This program is using the evidence 
based Diabetes Prevention Program (DPP) 
intervention by training lay health advisors 
(LHAs). The program is offered in English 
and Spanish in various community settings.  
Centers for Disease Control and Prevention 
2004-2009 [50]  
Training Community-Based Organizations to 
Promote Physical Activity and Nutrition- 
University of Iowa: Prevention Research Center 
This training program focuses on decreasing 
obesity and overweight rates by 
implementing a community based 
intervention utilizing local organizations. 
The Intervention encompasses residents, 
restaurant and grocery store owners, local 
leaders and government officials to help 
decrease barriers for physical activity and 
healthy eating.  
Centers for Disease Control and  
Prevention 2004-2009 [50]  
Prevention and Early Detection of colorectal 
Cancer in Appalachian Kentucky- University of 
Kentucky: Prevention Research Center 
This program is divided into two trials. Trial 
one will try to increase community 
awareness for colorectal cancer screenings 
through the local media. Trial two will 
educate primary care providers about 
colorectal screening through counseling and 
referrals for patients.  
Centers for Disease Control and Prevention 
2004-2009 [50]  
Increasing Physical Activity in Rural 
Communities- State University of New York at 
Albany: Prevention Research Center 
Researchers have designed the program to 
decrease barriers for physical activity. This 
program encourages walking for physical 
activity throughout the year by utilizing local 
organizations and facilities.  
Centers for Disease Control and  
Prevention 2004-2009 [50]  
Community Ambassador Program- University 
of Pittsburgh: Center for Healthy Aging 
The training program is a certificate course 
for individuals who want to help promote 
and support healthy aging in their 
communities. Volunteers promote disease 
prevention through early screening and 
detection, control of risk factors, and the 
promotion of safety and independence based 
on the “10 Keys to Healthy Aging”. 
Ambassadors assist in the dissemination 
process by educating their community as part 
of the continuum of care management for 
seniors, supplementing but not replacing the 
current medical care system in the 
community. 
Centers for Disease Control and 
Prevention 2004-2009 [50]  
Coalition Efforts to Prevent Chronic Diseases- 
Saint Louis University: Prevention Research 
Center 
Program is designed to decrease risk for 
chronic diseases for all residents in 
underserved rural areas in Missouri. The 
center collaborates with the Department of 
Health and local advisory committees in 12 
established communities.  
Centers for Disease Control and  
Prevention 2004-2009 [50]  
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Table 1.1 continued 
Changing Policies and Environmental 
Conditions to Promote Physical Activity-
University of South Carolina: Prevention 
Research Center 
Researchers are collaboratively working to 
design strategies to promote physical 
activity. The coalition focuses on community 
education, policy and media advocacy, 
community improvement projects, and 
partnership development. The coalition is 
helping the community to obtain grants to 
improve physical activity programs.  
Centers for Disease Control and  
Prevention 2004-2009 [50]  
Increasing Physical Activity Through 
Environmental changes- Tulane University: 
Prevention Research Center 
The center is training lay health ambassadors 
(LHAs) to lead health education programs, 
recreational activities, and conduct 
assessments of low income neighborhoods. 
Researchers are interested in physical 
activity levels, environmental factors, and 
social factors that promote increased 
physical activity.  
Centers for Disease Control and  
Prevention 2004-2009 [50]  
Physical Activity for Lifetime Success (PALS)- 
University of Washington: Health Promotion 
Research Center 
PALS focuses on increasing physical activity 
in ethnically diverse older adults in King 
County Seattle. Health education counseling 
is provided and tailored for each patient. 
Objectives are to decrease diabetes, CHD, 
and minor depression.  
Centers for Disease Control and  
Prevention 2004-2009 [50]  
Collaboration and Teamwork to Reduce the 
Effects of Diabetes- Yale University: Yale 
University-Griffin Hospital Prevention Research 
Center 
The program is developing strategies to 
reduce the risk of diabetes and prevent 
complications in low income African 
American residents. Using community health 
advisors (CHAs) to disseminate health 
education materials in faith based 
organizations is a primary goal.  
Centers for Disease Control and  
Prevention 2004-2009 [50]  
Tribal Vision Impairment Prevention Project-
Oregon Health and Science University: Center 
for Healthy Native Communities 
The center works in collaboration with the 
Tribal Community Advisory Council, the 
Northwest Portland Area Indian Health 
Board, and the Devers Eye Institute to 
increase residents access to eye care and 
decrease visual eye impairments do to 
complications from diabetes.  
Centers for Disease Control and 
 Prevention 2004-2009 [50]  
Using Clinical and Community Guidelines to 
Improve the Health of Rural and Underserved 
Populations- Texas A&M University System 
Health Science Center: Center for Community 
Health Development 
The program utilizes published guidelines 
for diabetes. Goals are to prevent, screen for, 
diagnose and treat diabetes to prevent future 
complications for underserved minority 
residents in rural communities.  
Centers for Disease Control and Prevention 
2004-2009 [50]  
Fit and Strong! University of Chicago 
University of North Carolina West Virginia 
University 
The program is designed to increase physical 
activity/behavior change in older adults with 
osteoarthritis of the lower extremities.  
Centers for Disease Control and  
Prevention [51]  
Matter of Balance (MOB)- Roybal Center for 
Late-Life Function, Boston University 
The program focuses on reducing the fear of 
falling and increasing activity level in older 
adults. Program classes are taught by 
volunteer lay leaders “coaches”.  
National Institute on Aging, Centers for Disease 
Control and Prevention [51]  
EnhanceFitness (EF)- University of Washington 
Health Promotion Research Center 
The program offers classes taught by 
certified fitness instructors. The classes focus 
on stretching, flexibility, balance, low-
impact aerobics, and strength training to help 
decrease functional disability and increase 
independence in older adults 
Centers for Disease Control and 
Prevention [51]  
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Table 1.1 continued 
Active for Life- Texas A&M University Health 
Science Center School of Rural Public Health 
Telephone based counseling program that 
aims to increase physical activity in midlife 
and older adults through local organizations 
Robert Wood Johnson Foundation 
[51]  
Healthy Moves for Aging Well- National 
Counsel on Aging 
Designed to increase physical activity and 
improve physical fitness through the use of 
care managers and volunteer coaches. The 
program targets frail, homebound, low-
income older adults  
John A. Hartford Foundation through the 
National Counsel on Aging, Center for Healthy 
Aging [52]  
Healthy IDEAS for a Better Life- National 
Counsel on Aging 
IDEAS- Identifying Depression, 
Empowering Activities for Seniors. The 
program detects and reduces the severity of 
depressive symptoms of older homebound 
adults. The program utilizes screening and 
assessment, education, referral, and 
behavioral action to decrease depressive 
symptoms 
John A. Hartford Foundation through the 
National Counsel on Aging, Center for Healthy 
Aging [52]  
Healthy Changes- National Counsel on Aging Diabetes self-management program for older 
adults that focuses on nutrition and physical 
activity. Trained volunteers conduct weekly 
meetings with nutrition and exercise 
components.  
John A. Hartford Foundation through the 
National Counsel on Aging, Center for Healthy 
Aging [52]  
Healthy Eating for Successful Living- National 
Counsel on Aging 
The program is designed to increase nutrition 
self-management to enhance heart and bone 
health. Participants increase knowledge in 
“how to” set goals, solve problems,  and 
utilize available community resources 
John A. Hartford Foundation through the 
National Counsel on Aging, Center for Healthy 
Aging [52]  
Evidence Based Prevention Program for Bexar 
County- Alamo Area Council of Governments, 
San Antonio, TX 
Community based intervention, designed to 
prevent or delay Type 2 diabetes in Hispanic 
older adults. Program focuses on nutrition 
education and physical activity programs. 
The intervention is replicated from the 
Diabetes Prevention Program.  
Administration on Aging 
[53, 54]  
 
Women Take PRIDE (Problem Identification, 
Researching one’s routine, Identifying a 
management goal, Developing a plan, 
Expressing one’s reaction/establishing rewards 
for making process in Managing Heart Disease- 
Senior Service Centers of the Albany, NY area 
Community based intervention which 
focuses on women aged 60+ who have CHD. 
The four week program is education and 
behavior modification driven. The 
intervention is based upon the original 
research of “Women Take Pride” on physical 
functioning, symptom experience, and 
psychosocial status. 
Administration on Aging 
[53, 55]  
 
Healthy Eating for Successful Living in Older 
Adults- Montachusett Opportunity Council 
Works with older adults to develop positive 
nutrition strategies, which are education and 
management based. Stresses heart and bone 
health to decrease chronic disease disability. 
Based upon the NCOA model, Healthy 
Eating for Successful Living in Older Adults. 
Administration on Aging 
[52, 53]  
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Table 1.1 continued 
Healthy Changes: A Community-Based Self-
Management Program for Older Adults with 
Type 2 Diabetes- Elders in Action, Portland, OR 
Type 2 Diabetes self management program 
uses volunteers to provide one on one 
counseling to participants to identify 
problems, explore solutions, locate 
resources, and communicate with health care 
providers. Primarily based upon the Chronic 
Disease Self-management Program 
developed by Stanford University.  
Administration on Aging 
[12, 53, 56]  
Increasing Physical Activity for Sedentary 
Older Adults in Los Angeles- City of LA 
Department of Aging, CA 
Designed to increase physical activity by 
providing weekly one-hour behavior change 
instruction along with a 90 minute light to 
moderate physical activity class offered at 
the local OASIS center. Program is based 
upon work conducted at the Cooper Institute 
along with the “Stages of Change” model.  
Administration on Aging 
[53, 57, 58]  
 
Preventive Nutrition Cardiovascular Disease 
Program- Little Havana Activities & Nutrition 
Centers of Dade County, FL 
Group sessions led by a dietitian focusing on 
education and counseling with interactive 
activities, goal setting, and monitoring for 
Hispanic older adults at local senior centers. 
Based upon the 2000 American Heart 
Association dietary guidelines. 
Administration on Aging 
[53, 59, 60]  
Evidence Based Fall Prevention in Senior 
Centers- North Central Area Agency on Aging, 
Hartford, CT 
A fall prevention program for older adults. 
Focuses on preventing falls by enhancing fall 
prevention knowledge, while building 
community collaborations between 
organizations which can enhance the 
program. Based upon the Yale Frailty and 
Injuries Cooperative Studies of Intervention 
Trials (FICSIT) 
Administration on Aging, Donaghue  
Foundation [53, 61]  
Neighborhood Centers Inc. Activity Centers for 
Seniors- Neighborhood Centers Inc., Houston, 
TX 
The program focuses on increasing physical 
activity in older adults. Primary focus in on 
minority residents in predominantly low 
income areas. Structured physical activity 
classes are offered 3 days/wk and taught by 
qualified instructors. Based upon the 
Lifetime Fitness Program module.  
Administration on Aging 
[53, 62]  
A Community Based Medication Management 
Intervention- Partners in Care Foundation, 
Burbank, CA 
The program is focusing on elderly home 
patients with chronic conditions to improve 
use of medications by identifying and 
eliminating errors. Program is based upon 
the Vanderbilt University Medication 
Management Model.  
Administration on Aging 
[53, 63]  
Chronic Disease Self-Management for African 
American Urban Elders- Philadelphia 
Corporation for the Aging, Philadelphia, PA 
The program targets African Americans who 
have at least one chronic disease. It  will be 
implemented over 6-8 weeks at area senior 
centers. This program is based upon the 
Chronic Disease Self Management (CDSM) 
Program developed at Stanford University. 
Administration on Aging 
[12, 53, 56]  
Healthy IDEAS: Evidence-Based Disease Self-
Management for Depression- Sheltering Arms 
Senior Services of Houston, TX 
The program will target all women of racial 
backgrounds with a low income, based upon 
the replication of the Healthy IDEAS 
program 
Administration on Aging 
[52, 53]  
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Table 1.1 continued 
Improving Self Management of Chronic Disease 
in the Elderly- Area Agency on Aging of 
Western Michigan, Grand Rapids, MI 
The program is targeted towards older adults 
60+ who have at least one chronic disease. 
Program will be implemented over 6-8 
weeks at area senior centers. It will be 
implemented in both urban and rural settings. 
This program is based upon the CDSMP. 
Administration on Aging 
[12, 53, 56]  
Healthy Moves for Aging Well- Partners in 
Care Foundation 
The program utilizes no professionals called 
“Care Managers” who will teach exercises to 
home bound older adults. Care Managers 
will also coach and monitor participants via 
telephone. This is based upon the LifeSpan: 
A Physical Assessment Study Benefiting 
Older Adults developed at California State 
University, Fullerton.   
Administration on Aging 
[53,64]  
A Matter of Balance- Southern Maine Area 
Agency on Aging, Portland, ME 
The program utilizes lay persons as 
“volunteer lay leaders” instead of health 
professionals to facilitate classes and 
activities to reduce the fear of falling and 
stop the fear of falling cycle. Based upon the 
original MOB model.  
Administration on Aging 
[51, 53]  
Arkansas Empowering Older Adults Project- 
Arkansas Department of Health and Human 
Services, Little Rock, AR 
The program is designed around the CDSM 
and the Active Living Every Day programs.  
Administration on Aging 
[65]  
Arizona on the Move for Healthy Aging- 
Arizona Department of Health Sciences, 
Phoenix, AZ 
The program is designed around the CDSM 
and the EF programs. It is targeted towards 
adults 60+. 
Administration on Aging 
[65]  
California Initiative to Empower Older Adults 
to Better Manage Their Chronic Health 
Conditions Through Evidence Based Prevention 
Programs- California Department of Aging, 
Sacramento, CA 
The program is designed around the CDSM 
and the MOB programs. Targets adults 60+ 
primarily in five diverse underserved 
communities. 
Administration on Aging 
[65]  
Healthy Aging Partnership Project- Colorado 
Department of Public Health & Environment, 
Denver, CO 
The program is designed around the CDSM 
and the MOB programs. Targeted for 
traditionally underserved racial/ethnic 
minorities.  
Administration on Aging 
[65]  
Empowering Older People- State of Connecticut 
Department of Social Services, Hartford, CT 
The program is designed around the CDSM 
and the Step by Step programs. Focus is on 
African American and Hispanic older adults 
at risk for falls.   
Administration on Aging 
[65]  
Implementation of Evidence Based Prevention 
Programs- Florida Department of Health, 
Tallahassee, FL 
The program is designed around the CDSM 
and the Spanish Arthritis Self Management 
programs. Focus is on adults 60+ who are at 
risk for chronic diseases.  
Administration on Aging 
[65]  
 
Healthy Aging Partnership- Empowering Elders 
(HAP-EE)- Executive Office on Aging Hawaii 
State Department of Health, Honolulu, HI 
The program is designed around the CDSM 
and the EF programs. It will work with 40 
aging network partners to target all adults 
with chronic diseases. 
Administration on Aging 
[65]  
Idaho Lifestyle Interventions for the Elderly 
(LIFE)- Idaho department of Health & Welfare, 
Boise, ID 
The program is designed around the CDSM, 
Fit and Fall Proof, Healthy Eating for 
Successful Living in Older Adults programs. 
Focus will be on older adults in rural 
underserved areas.  
Administration on Aging 
[65, 66]  
Arthritis and Chronic Disease Management 
Programs- Illinois Department of Public Health, 
Springfield, IL 
The program is designed around the CDSM 
and the Strong for Life programs. Adults 60+ 
are the target population.  
Administration on Aging 
[65, 67]  
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Table 1.1 continued 
Empowering Older People to Take More 
Control of their Health and Reduce their Risk of 
Disease and Disability- Maine Office of Elder 
Services, Augusta, ME 
The program is designed around the CDSM 
and MOB programs. Focus will be on 
developing four new “Enhance Fitness” sites 
for older adults with chronic conditions.  
Administration on Aging 
[65]  
Living Well- Take Charge of Your Health- 
Maryland Department of Aging, Baltimore, MD 
The program is designed around the CDSM 
and Active for Life programs. Focus will be 
to implement six “Planning Service Areas” 
to increase participation of older adults 
especially African Americans, Hispanics, 
and Asians. 
Administration on Aging 
[65, 68]  
Empowering Older People- Massachusetts 
Executive Office of Elder Affairs, Boston, MA 
The program is designed around the 
CDSMP, MOB and Healthy Eating for 
Successful Living in Older Adults programs. 
Will be implemented in the Boston metro 
area for all older adults with chronic 
disabilities.  
Administration on Aging 
[52, 65]  
Partners on the PATH (Personal Action Toward 
Health) to Evidence-Base Disease Prevention- 
Michigan Office of Services to the Aging, 
Lansing, MI 
The program is designed around the MOB, 
EF, and CDSM programs. It will build upon 
the PATH program to enhance infrastructure 
for older adults in underserved urban and 
rural areas.  
Administration on Aging 
[65]  
Minnesota’s Evidence Based Health Promotion 
Initiative- Minnesota Board on Aging- St. Paul, 
MN 
The program is designed around the CDSM, 
MOB, and EF programs. Outcomes will 
focus on increasing quality of life and 
independence through chronic disease 
management.  
Administration on Aging 
[65]  
Establishing Local and State Partnerships for the 
Delivery of Evidence Based Prevention 
Programs for Older Adults- New Jersey 
Department of Health and Senior Services, 
Trenton, NJ 
The program is designed around the CDSM 
and IDEAS programs. Focuses on frail 
individuals of low socio-economic groups to 
decrease barriers in these communities.  
Administration on Aging 
[65]  
Ohio’s Evidence Based Prevention Program 
Initiatives- Ohio Department of Aging, 
Columbus, OH 
This program is designed around the CDSM, 
MOB programs. Targets older adults in low 
to moderate income and rural populations, 
and will also evaluate program effectiveness 
using the POMP Social and Physical 
Functioning Survey.  
Administration on Aging 
[65, 69]  
Living Longer, Living Stronger: the Oklahoma 
Project- Oklahoma Department of Human 
Services, Aging Services Division, Oklahoma, 
OK 
The program is designed around the EF and 
CDSM programs. Focuses on adults 60+ 
including American Indians, African 
Americans, Hispanics, and persons in rural 
communities.  
Administration on Aging 
[65]  
Implementing Evidence Based Prevention 
Programs for Older Adults- Department of 
Human Services, Seniors & People with 
Disabilities, Salem, OR 
The program is designed around the CDSM, 
MOB, and EF programs. Implementation is 
in four diverse areas in Oregon. Evaluation 
will be done using the CDC six step 
framework.  
Administration on Aging 
[65, 70]  
Texas Healthy Lifestyles- Texas Department of 
Aging and Disability Services, Austin, TX 
The program focuses on managing chronic 
diseases in adults 60+ through the Aging 
Texas Well (ATW) Initiative. The program 
evaluation will follow the RE-AIM model.  
Administration on Aging 
[51, 65]  
Living Well in Wisconsin- Wisconsin Division 
of Disability & Elder Services, Madison, WI 
The program is designed around the CDSM 
and Stepping On programs. Targets adults 
60+ focusing on Hispanics and Native 
Americans 
Administration on Aging 
[65]  
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The CDC has also embarked on two new initiatives to advance the future of prevention 
and healthy aging research, The Healthy Brain Initiative and End of Life Issues Initiative are the 
latest frontiers.  
The Healthy Brain Initiative is looking to address brain health, specifically looking to 
identify, define, and assess ways to better address cognitive health as a public health goal. The 
formative research will focus on assessing perceptions about cognitive health and associated risk 
factors [46].  
The End of Life Issues Initiative has come to the forefront do to medical advancements in 
technology and treatment. Maintaining a high quality of life at the end of life has become a major 
concern and now a priority issue for society and the public health community. The burden and 
impact of dying persons, their family members, and society, increase the need to prevent 
suffering. The future steps are to identify end of life surveillance measures, educate public health 
professionals about end of life issues, and educate the public in regards to improving the dying 
experience [46].   
1.4 FUTURE DIRECTION OF PREVENTION RESEARCH 
Successful public health campaigns, in the past, have changed health behaviors and 
outcomes [14, 44, 71-76].  Life expectancy has increased largely due to the use of preventive 
health care, better medical care, and improved sanitation [1, 2].  Chronic diseases including heart 
disease, cancer, and stroke are now the leading causes of death in the United States [1].  The 
challenge is how to implement quality preventive public health programs for older individuals. 
Unfortunately, effective preventive medicine and public health programs for older individuals are 
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lacking, resulting in unnecessary excessive morbidity, especially as related to congestive heart 
failure, stroke, myocardial infarction, osteoporotic fractures, muscle weakness and sarcopenia, 
peripheral vascular disease, breast and colon cancer [3]. If prevention programs are successful, 
they will improve quality of life; reduce health care utilization and costs [36].  
Present day clinical preventive services are performed in public health clinics or in 
physician offices.  These services include screening for high risk conditions such as elevated 
blood pressure, elevated serum cholesterol, immunizations, and counseling to reduce risky 
behaviors.  Medicare has begun to cover some clinical preventive services such as 
mammography, colonoscopy, bone density, pneumococcal and influenza vaccinations as well as 
exercise programs such as the national Silver Sneakers exercise program. Community based 
prevention programs that benefit an entire geographic area are also on the rise.  In the past, 
public health services have been provided to communities by government public health agencies.  
Within the last decade other public and private organizations whose missions are to promote 
physical and mental health and prevent disease, injury and disability have also contributed to the 
prevention efforts (American Cancer Society, American heart Association, etc) [77].  
The future of prevention lies in the hands of public health agencies.  As public health 
agencies focus on current public health problems, they will need to work more closely with 
managed care organizations.  By forming partnerships, managed care organizations can realize 
the benefits of allocating resources to community-based prevention programs. Due to the fact 
that the level of funding for prevention is inadequate, more governmental funds will also be 
needed [14, 30, 78].   The CDC and collaborating partners believe the following strategies are 
key to preserving health and quality of life for older adults [46].  
 Provide data on the health status and health behaviors of caregivers and develop 
measures to assess the care provided by caregivers [46].  
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 Identify and synthesize existing evidence-based information on interventions and policies 
that may help promote and protect older adult health, and create an inventory of 
recommendations [46].  
 Develop the ability of health professional to use data for action, implement evidence-
based interventions, and communicate the importance of healthy lifestyles and advance 
care planning to older adults [46].  
 
Along with the previous strategies, academics will play a crucial role in framing how 
society views “healthy lifestyle”. Academics will help reframe public policies in regards to 
recreation, transportation, and urban development to increase physical activity. Also by 
researching causes of lifestyle choices will help to direct the future of prevention research and 
health promotion [23, 79].  
Another important avenue will be to actively engage more constituencies. Health 
departments, health care providers, faith groups, community organizations, employers, labor 
unions, elected officials, universities, and social movements will help to restructure health as an 
economic, environmental, social justice, and moral issue. By employing this restructure health 
professionals will have the ability to analyze health problems at the various social levels, 
enabling them to create more multidisciplinary effective strategies [14, 23, 80, 81].  
1.5 DISCUSSION/CONCLUSION 
Adults 65 and older are the fastest growing sector of the population and have received a 
great deal of attention over the past couple of decades due to increased costs of acute medical 
and long-term care and the interpreted rise in these costs, compete for prevention research funds.  
Continuous hurdles and challenges need to be overcome before prevention of chronic 
diseases is made top priority. Prevention researchers and health professionals have the 
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knowledge and know-how to significantly increase health gains.  Prevention research programs 
need to be marketed in a more appealing package; we are competing with industries that spend 
billions each year to sell products.  Changing society’s perception of healthy living and aging is a 
monumental task. The role of government agencies (local, state, and federal), academic 
institutions, health organizations, etc. play a crucial role in initiating these changes to reframe 
our nations health. Economic incentives for individuals and businesses have the potential for 
significant health gains and reduce the prevalence of chronic diseases. Governments need to 
promote and support the transformation of health systems to accommodate primary prevention 
efforts in health systems; this will help to reduce rising medical costs for all. Raising excise tax 
to levels that will reduce consumption of unhealthy habits (ex: tobacco), increases revenue that 
can be used for prevention research programs along with decreasing the burden of disease.  
The future burden of chronic diseases depends on the willingness for researchers and 
health professionals to become more diverse and view disease prevention research as 
multifactorial and multidisciplinary.  Hippocrates said it best “The function of protecting and 
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1.6 FIGURES: 
 
Figure 1.1: Integrating Prevention-Science Strategies. [30] 
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Figure 1.3:  The CDC Healthy Aging Program’s        
Approach to Health Promotion and Disease  
Prevention for Older Adults 
 
 
Figure 1.4: Racial and Ethnic Approaches to Community Health  
(REACH) 2006 U.S. Funded Sites
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 2.1 ABSTRACT 
Objectives: The purpose of this report was to analyze the effectiveness of different approaches 
to improve recruitment of high-risk, hard to reach older adults, and the reasons for non-response. 
In order to evaluate the process of recruitment, we did a very detailed evaluation in the initial 
sample of 300 participants for a prevention demonstration clinical trial for older individuals.  
Methods: The Center for Healthy Aging (CHA) recruited a population of healthy, at risk, older 
adults in southwestern Pennsylvania for a community based demonstration program. The 
program targeted adults aged >65, based upon “10 Keys”™ to Healthy Aging. Recruitment 
strategies included a direct mail campaign using voter registration lists and telephone follow-up 
and home visits. 
Results: A total of 951 households responded (8.2% response rate). 541 participants from 444 
households were enrolled. A sub-study (n=25) showed that most non-responding households 
were ineligible.  
Discussion: The combination of direct mailing, telephone interviews and “10 Keys”™ to 
Healthy Aging public health campaign, allowed for successful recruitment of participants needed 
for the study, but not a representative sample of people living in the targeted community. More 
intensive recruitment efforts, including home visits, did not greatly enhance the recruitment 
efforts beyond direct mailing. 
Key Word s: Community Health Education, Health Promotion, Response Rate, High Risk, 
Healthy Older Adults 
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2.2  INTRODUCTION 
Approximately 12% of the United States (US) population is aged 65 or above, with over 
80% having one or more chronic conditions or diseases. The number of older adults continues to 
rise rapidly and statistics show that this population is expected to double to approximately 72 
million by 2030, making older adults nearly 20% of the entire US population [1, 2]. There is an 
increased emphasis on decreasing preventable diseases/conditions and maintaining a higher 
quality of life with functional independence. As the number of older adults continues to increase, 
it is important for researchers to test the effectiveness of interventions that show promise for 
preventing and/or decreasing disease or disability [3]. The Center for Healthy Aging (CHA) 
recognized the need to design a broad innovative campaign that would address the most common 
causes of disease, death, and disability in older adults that could be prevented or delayed if risk 
reduction programs were emphasized.  
The success of prevention programs in the community depends on the ability to reach at 
risk individuals and then to do an intervention that is both successful in modifying morbidity and 
mortality and is acceptable to these at risk participants[4, 5]. Lower socioeconomic and 
education communities have higher morbidity and mortality even at older age groups. This is 
due, in part, to both higher levels of risk factors, such as blood pressure, smoking, lipids, etc. as 
well as adherence to therapies, screening and availability and utilization of medical care[6-13]. 
The purpose of this article is to report and document strategies used to recruit volunteers >65 to 
the CHA community based demonstration program and clinical trial in a higher risk community.     
Many clinical trials such as the Women’s Health Initiative [14] recruit subjects by large 
scale mass mailings with relatively low response rates. The participants are not a random sample 
of the community. However, the efficacy of the interventions, such as hormone therapy or diet, 
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can still be evaluated because of unlikely finding that the trial intervention is only efficacious in 
the selected population. The measure of the effectiveness of the intervention, i.e. can a proven 
successful intervention from a clinical trial be applied in a defined community, requires an 
attempt to have a defined sample of a community. 
Anderson et al. report on the lack of community representativeness of samples enrolled in 
community based programs [15]. Primarily, the literature focuses on recruiting from closed 
medical systems [i.e. Health Maintenance Organizations (HMO’s), Veterans Affairs Medical 
Centers Health Centers, Physician Offices etc.]. The translation of clinical trial findings to the 
community, with an expectation of similar results is not always possible [15]. To adapt the 
findings of clinical trials to a community setting, it is important to show acceptability of the 
program, as well as its success of modifying risk factors or other effectiveness outcomes. A 
research method may be very efficacious in clinical trials but very difficult to implement in 
populations that might benefit the most.  
Recruitment of older adults presents unique challenges and opportunities [14, 16-21]. 
Success of a community program is dependent upon recruiting and retaining a sufficiently large 
and representative sample, within a reasonable timeframe and budget to measure critical 
outcomes of programs [16, 22, 23]. Age, race, gender, socioeconomic status, and the designed 
specifications of the study play key roles in influencing recruitment success. Additional factors 
such as lack of time or interest, perceived risks and benefits, and exclusion criteria also factor 
into recruitment strategy outcomes. Strategies for recruiting older adults alone or in combination 
with younger individuals have been reported. The general consensus is that experience combined 
with detailed planning and strategy enhances recruitment efforts. Given the scarcity of program 
funds, it is very important to consider cost effective recruitment strategies that don’t compromise 
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program integrity. Even successful strategies of the past are more difficult today due to 
escalation of mailing and printing costs as well as the Health Insurance Portability and 
Accountability Act (HIPAA) regulations that limit access to “health services populations,” caller 
ID and no call lists. These challenges, while protecting the public, reduce researchers’ access to 
potential participants [24]. The University of Pittsburgh, Graduate School of Public Health 
(GSPH), has extensive experience in the recruitment of older adults in Randomized Controlled 
Trials (RCT) and community based programs [3, 14, 17, 25, 26].  
Previous literature has also focused on successful strategies for recruiting older adults in 
the community. These include: mailings (mass and direct), media campaigns (newspaper, 
television, radio, posters, brochures, presentations etc.), telephone interviews, direct referrals, 
incentives and recruitment via physician offices or social groups. The following references 
include only those programs that were somewhat comparable in design and eligibility criteria to 
our CHA Demonstration Program [3, 15, 18, 19, 22, 25, 27-32]  
2.3 METHODS 
2.3.1 Study Design  
The Center for Healthy Aging , a Centers for Disease Control,  Prevention Research 
Center, initiated a community based demonstration and randomized efficacy trial. Based upon 
the “10 Keys”™ to Healthy Aging, this prevention program was designed to target and motivate 
a population of (>65) adults to participate in a series of prevention interventions, that could 
potentially lead to improved health.  
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The “10 Keys”™ were developed based upon years of collaborative epidemiological, clinical 
and laboratory studies of the major diseases associated with morbidity, mortality and disability 
(Table 2.1).  
2.3.2 Target Population 
According to the 2000 U.S. Census Bureau, the city of McKeesport, PA – the focus for 
CHA recruitment – has 21% of adults aged  >65 with 47% reporting at least one type of 
disability. Approximately 64% are female with only 60% graduating high school or beyond. The 
mean social security income was $10,904 dollars and the mean retirement income was $9,355 
dollars, with 12.1% of persons aged 65 and over considered below the poverty level. 
Surrounding Allegheny County, PA has 18% of adults aged 65 and over; the second highest 
proportion of older adults in a US urban county [33]. Men and women aged >65, with no 
significant disability or difficulty with mobility, were the population of interest. (Table 2.2). 
2.3.3 Recruitment Strategies 
The recruitment of subjects for the majority of studies in the Department of 
Epidemiology, University of Pittsburgh, is coordinated centrally by an experienced team of 
nationally recognized personnel who have participated in numerous national studies. At the onset 
a thorough plan was initiated that included discussions with community partners and with the 
support of physicians within the region.  
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A direct mail campaign with telephone follow-up was combined with a community health 
promotion campaign based on the “10 Keys.”™ The campaign was designed to familiarize 
residents with the Center for Healthy Aging so that future mailings may initiate interest or 
recognition with the program.  
1. Direct Mail:  A master list of zip codes and voter registration lists of Allegheny 
County, PA residents were used to identify random households of potentially eligible 
participants based on address, age and race. Random household recruitment was 
chosen because of the goal to recruit residents who represent the ethnic diversity of 
the target community. A letter was mailed to the resident’s home, describing the 
study along with a returnable card. Residents were asked to return the card requesting 
a pre-screening telephone interview or refusing further contact. Trained telephone 
interviewers attempted to contact residents who replied positively to determine their 
eligibility. If eligible, all other household members were also invited to participate. 
Residents refusing further contact were not contacted, while those who did not reply 
at all were called to determine their eligibility. Telephone numbers were identified via 
the Cole Cross Reference Directory [34]. Up to three phone calls were made to these 
non-responders. 
Residents were contacted by telephone and asked to participate in a screening assessment 
interview to determine whether they were willing and eligible to participate in the program. 
Informed consent was obtained and three successive health assessment visits were scheduled. 
The first visit was conducted by a Health Counselor in the resident’s home. Volunteers were then 
scheduled for two CHA visits no more than one month apart. Transportation was offered if 
needed and parking was validated for those who drove themselves. Each health assessment 
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ranged from 0.5 hour – 1.5 hours in length. Following health assessments, volunteers were 
randomized by household into either: (1) a Brief Education and Counseling Program or (2) a 
Brief Education and Counseling Program that included an intensive physical activity intervention 
for all participants and a dietary intervention for participants with hypertension (Figure 2.1) . 
Health status and physical function of all participants were reassessed every 6 months for 24 
months. Interim follow-up phone calls were made to all participants by a trained health counselor 
to encourage adherence to the “10 Keys.”™  
 
2. Health Promotion Campaign: Efforts to introduce the “10 Keys”™ campaign 
centered on contacting faith-based organizations, schools, community organizations, 
medical facilities and businesses to establish community partnerships. Letters were 
sent to these organizations describing the CHA and its proposed demonstration 
program. The CHA outreach coordinator conducted personalized contacts to 
encourage community partnerships. This process was key to establishing community 
support and in reinforcing preventative health goals throughout the community. CHA 
also participated in health fairs, ethnic fairs, and senior community events.  
2.4 RESULTS 
2.4.1 Population Sample 
A total of 19 sets of household mailing, or cohorts, (approximately 300 mailings/cohort) 
were mailed (10,388 households) in McKeesport PA, and 4 cohorts in the Oakland area of 
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Pittsburgh PA (1,200 households) from April 2002 through August 2003. This paper will focus 
on recruitment efforts in McKeesport PA, a population with a greater number of older, high risk 
residents. Four part-time telephone recruiters conducted 1654 telephone interviews. These efforts 
yielded 541 individuals from 444 households who consented and eventually were randomized 
into the demonstration program (Figure 2.2). The population recruited was predominantly white 
(94.1%) and female (60.1%). The mean age of the participants was 74.5 years (SD 5.6), 60.4% 
were married, and 53.1% of the participants had greater than a high school education  
(Table 2.3). 
2.4.2 Recruitment by Mail 
The CHA mailed 11,588 letters with a total of 951 household responses (8.2%). Out of 
the 951 household responses, a total of 389 (3.4%) households identified at least one eligible 
person for the program (Figure 2.3).  
2.4.3 Recruitment Sub-Study 
To improve recruitment of “harder to reach” residents from the targeted community, a 
sub-study, Cohort #1 (n=292 total) mailing, was conducted to determine why households were 
not responding to our recruitment methods and to learn whether household members were 
eligible and if not why they were not eligible.  
Multiple telephone efforts to contact these households were followed by door to door 
household visits. The purposes of these visits were to provide a more personalized approach, 
determine whether the residence was occupied, and reasons for their disinterest. Mean age for 
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Cohort #1 was 78.4 yrs (SD 8.6), with 178 (61%) females and 169 (58%) Caucasians. Of those 
households who received telephone contact (n=292) only 156 (53%) residents were reached. 
From this effort, 74 (25%) residents provided oral consent to complete the pre-screening 
telephone interview. After completion of all telephone interviews, 34 (12%) individuals were 
eligible and 9 (3%) were able to be scheduled for a Home Visit. Of the 9 scheduled for the Home 
Visit, 6 (2%) were later randomized into the program.  
From the group of households that had not responded to repeat telephone contacts, 
(n=136 of 292), households (n=25) were randomly sampled to be further interviewed by a CHA 
staff member through direct house to house contact. Only 1 person was identified as eligible for 
the demonstration program (Figure 2.4). We learned that residents had either moved to another 
residence or a skilled nursing facility (n=2), that the house no longer existed [empty lots] (n=3), 
or that the individual was deceased (n=5) or did not answer the door (n=6). Of the households 
that answered the door (n=9), some people were currently employed (n=2), and others refused to 
answer interview questions (n=3). The remaining households (n=4) from the randomly selected 
sub-study of 25 were repeatedly contacted by telephone, and asked to complete a telephone 
interview. Of the four interviews that were completed, 3 people were found ineligible based on 
exclusion criteria (used a cane or walker for assistance) while only 1 person was eligible for the 
program.  
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2.5 DISCUSSION      
The recruitment process was successful in obtaining the number of subjects for the study 
in a reasonable period of time. It was not successful, however, in obtaining a random or 
representative sample of the population of older individuals in McKeesport, PA. More intensive 
efforts, such as multiple telephone calls and home visits, had an extremely low yield and are not 
cost effective. We had access to the entire age-eligible population in McKeesport so 
identification of the potential eligible population was therefore not a problem. We obtained the 
support of the physicians and the major medical center within the community as well as active 
support of community groups and the political structure in McKeesport, PA. At this time there 
were no similar programs in McKeesport, PA that would be competing for participants. 
 We could have enhanced the recruitment of participants through the use of community 
(senior) centers and perhaps physicians’ offices. However, such approaches would have further 
limited the representativeness of the population. The Rural Health Promotion Project [3] was 
much more successful in recruiting participants but offered a unique incentive, i.e. Medicare 
benefits, to the population. Major recruitment efforts may depend on the ability to offer a unique 
and important incentive with substantial financial benefit to the population at risk. 
Recruitment of older adults to a community based intervention involves experience, 
commitment, resources, adequate time and detailed planning/monitoring.  Simultaneous direct 
mailings and follow-up phone calls combined with a community health promotion campaign 
resulted in the recruitment of 541 healthy older adults. Mailing response rate for the current 
study was 8.2%, with 3.4% of households having at least one eligible person. Previous studies 
have reported higher response rates only when recruiting volunteers with the use of purchased or 
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closed medical system lists. Higher recruitment yields have been reported but not in community 
intervention programs where specific eligibility criteria were required to participate.   
Our sub-study findings are significant given our goal to recruit individuals who had not 
responded to initial mail and phone call attempts, hypothesizing that there was likely a larger 
sample available in need of our program services. Yet 25 randomly-selected households yielded 
only 1 additional eligible participant for the program. Assuming that each eligible person decided 
to participate, it would take approximately 12,500 household visits to recruit 500 participants. 
The resources required to staff and fund this effort would be extensive and likely prohibitive, due 
to funding limitations. 
This sub-study enabled us to try out a more ambitious recruitment effort to learn why the 
response rate was lower in these households. We learned that some of the lack of response was 
dependent on factors beyond our control such as more advanced disease, relocation or disability. 
Many potential participants were excluded due to use of a walker or cane, or inability to walk a 
quarter mile. These eligibility criteria were established to identify individuals able to undertake 
the physical activity intervention.   
It is possible that the unique history of the region may have contributed to the low 
eligibility rate. The city of McKeesport, PA has been experiencing economic decline for years, 
and has a median household income of $23,715 dollars and an unemployment rate of 12.5%, 
(versus the national average of 5.8%) [33]. Among McKeesport adults, 27% have not obtained at 
least a high school diploma or equivalency. This lack of education and income likely resulted in 
regional emigration, leaving residents who are in poorer health. 
Recruitment strategies have often focused on senior citizen programs, community health 
fairs, etc. Unfortunately these strategies select from volunteers who participate in these programs 
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are not a representative sample. The Medicare population may be the best approach to reach 
“higher risk” populations. This would require substantial changes to Medicare programs i.e. 
more attention to prevention in low SES higher risk populations focusing on recruitment and 
long term adherence to prevention programs.  
 
At present, the percentage and characteristics of eligible Medicare or HMO Medicare Advantage 
beneficiaries participating in prevention programs such as exercise, and adherence to preventive 
drug therapies, etc., is not known nor the effectiveness of such programs. 
Future studies may want to consider broader incentives to increase participation. It is 
recommended whenever possible, to emphasize incentives that are not available or are high cost 
to participants and are likely to provide better health such as prevention interventions and access 
to health counselors to support participants [35-37]. There also may be the need to broaden 
project eligibility criteria, where possible, so that more individuals can participate in the 
intervention. This decision, however, is highly debatable if individuals unlikely to benefit from 
the programs are included just to increase the sample size. 
2.6 AUTHOR’S NOTE 
The University of Pittsburgh’s Center for Healthy Aging is a member of PRC Program, 
supported by the Centers for Disease Control and Prevention cooperative agreement number U48 
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organizations, as well as all of the Center for Healthy Aging staff and students for their 
assistance and support. We are also grateful to Mary Parker for her countless hours of dedication.
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Tables and Figures 
Table 2.1: CHA “10 Keys”™ to Healthy Aging 
 Control Systolic Blood Pressure to <140 mmHg (Optimal <120 mmHg) 
 Stop Smoking 
 Participate in Cancer Screenings 
 Get Regular Immunizations 
 Regulate Blood Glucose (fasting <100 mg/dl) 
 Lower LDL Cholesterol to < 100 mg/dl 
 Be Physically Active 
 Prevent bone loss and muscle weakness 
 Maintain Social Contact 
 Combat depression 
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Table 2.2: CHA Eligibility Criteria 
1. Age 65+ with medical insurance (Prospective participants must have some form of 
medical insurance for physician’s services to avoid barriers in the recommended 
prevention care) 
2. Minimum of “fair health” via self report 
3. Not dependent on a cane or walker 
4. Ability to walk one quarter of a mile 
5. Ability to walk up one flight of stairs (equivalent to 10 steps) 
6. Ability to get out of bed or chair without difficulty 
7. Not currently under cancer treatment (excluding maintenance treatment and non-
melanoma skin cancer) 
8. Independently baths and dresses 
9. No plans to move outside of western Pennsylvania in the next two years 
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Table 2.3 : Demonstration Program Participant Socio-Demographics (n = 541*) 
Characteristics Overall 
(n=541) 
City of McKeesport 
Pennsylvania Demographics 
































































* Percentages are based on the total population for McKeesport Pennsylvania 
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 Figure 2.1: Center for Healthy Aging Randomization Flow-chart 
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 Figure 2.2: CHA Telephone Interview to Randomization Breakdown 
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 Figure 2.3: CHA Demonstration Project Mailing Response Flow Chart 
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3.1 ABSTRACT 
 
Objective: Evaluation of a Dietary Sodium Reduction Trial, in a community setting. 
Design: Community-based randomized trial. Ten week nutrition intervention activities focused 
on lifestyle modification to decrease dietary sodium intake, under the supervision of a registered 
dietitian. Twenty-four hour sodium urine specimens were collected at baseline and follow-up 
visits. 
Setting: The University of Pittsburgh Center for Healthy Aging, Key to Life Nutrition Program. 
Subjects: Hypertensive adults at least 65 years of age. 
Results: Mean age of participants was 75 years. Twenty-four hour mean urinary sodium at 
baseline was 3174mg/day. This reduced to 2944 mg/day (p = .30) and 2875 mg/day (p ≤ 0.03) at 
6 and 12 month follow-ups respectively. In a sub-sample (urine volume of 1000ml, baseline to 
12 months) mean urinary sodium decreased from 3220 mg/day to 2875 mg/day (p ≤ 0.02). 
Conclusion: Significant reduction in the mean 24 hour urinary sodium were reported, but results 
fell short of the recommended guidelines of 1500mg/day for at risk individuals. Our results 
reiterate the difficulty in implementing these guidelines in community based programs. More 
aggressive public health efforts, food industry support and health policy changes are needed to 
decrease sodium levels in older adults to the recommended guidelines. 
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3.2 INTRODUCTION 
Hypertension afflicts over 60% of adults ≥65 [1]. The Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure 7th Report (JNCVII), 
states that persons who are 55 years of age and considered normotensive have a 90% risk of 
developing hypertension over their continued lifetime [1]. Hypertension increases the risk for 
cardiovascular disease, stroke and kidney disease. The 2005, Dietary Guidelines for Americans 
and the Institute of Medicine recommended a sodium intake of ≤2300 mg/day for “normal” 
individuals and ≤1500 mg/day for individuals considered at increased risk (individuals with 
hypertension, blacks, middle-aged, and older adults) [2, 3]. Consuming sodium in greater than 
recommended amounts is considered a risk factor for increasing blood pressure [4-7]. Past trials 
comparing behavioral interventions have provided scientific evidence that lifestyle modifications 
such as reducing dietary sodium intake to recommended levels can result in blood pressure 
reduction and prevention of high blood pressure [8-13]. 
Sodium is an essential nutrient in the human body used for maintaining cell homeostasis 
by regulating extracellular fluid. A small amount of natural sodium is found in virtually all 
foods, with greater amounts added during processing, or added during the cooking process. On 
average, Americans consume much higher amounts than is physiologically needed. Minimum 
daily requirements to replace necessary losses have been estimated at 115mg; however the 
recommended safe minimum level for adults is set at 500mg to accommodate varying levels of 
activity and environmental conditions [14, 15]. Excess dietary sodium causes water retention, an 
increase in blood volume and higher systolic blood pressure (SBP) [16, 17].  
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For decades, there has been sufficient evidence from clinical trials demonstrating the 
effectiveness of non-pharmacologic interventions including sodium reduction, to treat, manage 
and prevent hypertension [1, 9-13]. 
The Dietary Approaches to Stop Hypertension (DASH) trial is a landmark study for 
sodium intervention in which participants were randomly assigned to one of three groups, each 
containing 3000 mg of sodium/day with a 500 mg discretionary allowance of daily sodium. 
Participants had a mean age of 44, 45 and 44 years for the Control Diet, Fruits and Vegetables 
Diet and Combination DASH Diet, respectively [8, 18]. The DASH diet is high in fruits, 
vegetables, low-fat dairy products, whole grains, poultry, fish and nuts. This diet is also low in 
fats, red meat, sweets, ands sugar-containing beverages [18]. All foods were provided for the 11 
week intervention and participants were advised not to consume any “outside” foods. All three 
groups experienced blood pressure reduction. The DASH group showed the greatest average 
reduction in SBP (6mmHg) and a 3mmHg reduction in diastolic blood pressure (DBP). This 
reduction was even greater when stratified for persons with stage 1 hypertension (average 
reduction in SBP was 11mmHg and DBP was 6mmHg) [8].  
These reductions sparked an interest to investigate further on how the DASH diet could 
be utilized for blood pressure control and prevention, with the DASH-Sodium trial, a randomized 
controlled trial that assessed the effects of multiple sodium levels on hypertensive adults. Mean 
age was 47 years for the DASH Diet and 49 years for the Control Diet. Utilizing a crossover 
design participants received controlled feedings with specific sodium levels of 3000mg/day, 
2400mg/day and 1500mg/day for 30 days. Results showed blood pressure reduction at all of the 
sodium levels, but the most effective group was the DASH diet combined with sodium reduction 
to 1500mg/day. This group had an average reduction of 8.9mmHg/4.5mmHg for SBP/DBP 
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respectively. In persons with hypertension the reduction was the greatest with an 
11.5mmHg/5.7mmHg reduction for SBP/DBP respectively. Persons considered normotensive 
also had a reduction of 7.1mmHg/3.7mmHg for SBP/DBP [9]. 
In the PREMIER multi-centered clinical trial, adults with a mean age of 50 years, and 
above optimal blood pressure were selected to one of three lifestyle interventions. This trial 
assessed if a randomized controlled trial intervention could be translated with the same outcomes 
to the “real world.” Blood pressure reductions observed in the DASH group were 
11.1mmHg/5.1mmHg reductions for SBP/DBP respectively. After group stratification 
(hypertensives and non-hypertensives) reductions were 14.2mmHg/7.4mmHg and 
9.2mmHg/5.8mmHg respectively. Overall conclusions reiterate that multiple lifestyle 
modifications significantly lower blood pressure and reduce cardiovascular disease risk [10]. 
The mean age of participants in the Trial of Non-pharmacologic Interventions in the 
Elderly (TONE) was 66.5 years. The intervention assessed if a non-pharmacologic intervention 
could take the place of antihypertensive medication. Sodium reduction goals for the intervention 
were 80mmol (1840mg) or less and were assessed through a 24 hour urine sodium analysis. 
Long term results (36 months) for this trial demonstrated the effectiveness and sustainability of 
sodium reduction on blood pressure with a reduction of 4.3mmHg/2.0mmHg, for SBP/DBP 
respectively. The results also bring to our attention that non-pharmacologic therapy can be used 
to control hypertension in older adults without the need for medication [11].  
In the Treatment of Mild Hypertension Study (TOMHS), the mean age of the participants 
was 54 years. The study concluded that lifestyle interventions along with pharmacologic therapy 
in persons with stage 1 hypertension can be effective in reducing blood pressure. The long term 
result for the lifestyle intervention group was a reduction of 10.6mmHg/8.1mmHg in SBP/DBP 
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respectively. This group also reported long term success with 74%, 70% and 59% of participants 
at follow-up years 2, 3, 4 respectively maintaining blood pressure control without the use of 
medications [12].  
The Trials of Hypertension Prevention (TOHP I and II) demonstrated that blood pressure 
can be significantly reduced through sodium reduction and weight loss. TOHP Phase I tested the 
feasibility and efficacy of multiple lifestyle interventions. Results from this trial spurred greater 
interest and TOHP Phase II tested the efficacy of two non-pharmacologic interventions, weight 
loss, sodium reduction and combination to decrease blood pressure. Mean age was 44 years, and 
results of Phase II showed that early interventions alone and in combination were effective in 
decreasing blood pressure in the long term (48 months) [13].  
The Minnesota Mount Sinai Hypertension Trial (MSHT) showed that in a cohort of male 
hypertensives on medication therapy and lower sodium intake, there was no evidence that 
potassium supplementation reduces blood pressure further. The mean age for this group of 
participants was 58 years. This 12 week double masked randomized study reinforces the 
beneficial effects of dietary sodium reduction on blood pressure [19].  
Measures to accurately capture dietary sodium intake from all sources poses a 
considerable challenge. Collecting dietary sodium intake through food questionnaires is often 
riddled with underreporting [20, 21]. The preferred methodology requires the use of the 24 hour 
urinary sodium to obtain reliable values. Under normal conditions, approximately 93% of dietary 
sodium is excreted through the urine, with minimal losses through feces and sweat. Daily sodium 
retention is approximately 3.4% or 7.4mMol/day [22, 23]. 
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This article reports on the translation of clinical trial research to community practice, with 
the primary intervention focus on dietary sodium reduction, rather than blood pressure reduction, 
in hypertensive older adult volunteers (>65) in the University of Pittsburgh Center for Healthy 
Aging Key to Life Nutrition Program. 
3.3 EXPERIMENTAL METHODS 
3.3.1 Study background 
The Center for Healthy Aging, a Centers for Disease Control and Prevention Research 
Center, Core Demonstration Program was a community based randomized trial based upon the 
“10 Keys”™ to Healthy Aging. This program was designed to advocate preventative services in 
10 key areas and to monitor whether changes in health behaviors occurred. The keys are based 
upon epidemiological, clinical and laboratory studies of the major diseases associated with 
morbidity, mortality and disability (Table 3.1), and were developed in 2001 by experts in aging 
from the University of Pittsburgh and around the country. 
Men and women aged ≥65, with no significant disability, were the population of interest. 
The 2000 U.S. Census Bureau reports that the city of McKeesport, PA which was the site of the 
community based randomized trial, had 21% of adults aged >65. Residents reported a mean 
retirement income of $9,355 dollars along with a mean social security income of $10,904 dollars.  
Approximately 12.1% of residents ≥65 are living at or below the poverty level. Surrounding 
Allegheny County, PA has 18% of adults ≥65; the second highest proportion of older adults in a 
US urban county [24]. 
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3.3.2 Recruitment of participants 
The recruitment of subjects for the majority of studies in the Department of 
Epidemiology, University of Pittsburgh, is coordinated centrally by an experienced team of 
nationally recognized personnel who have participated in numerous national studies. At the 
onset, the thorough plan for the community based randomized trial included conducting 
discussions with community partners and obtaining the support of physicians within the region. 
A direct mail campaign with telephone follow-up was combined with a community health 
promotion campaign based on the “10 Keys”™. The campaign was designed to familiarize 
residents with the Center for Healthy Aging so that future mailings may initiate interest or 
recognition with the program. 
Potentially eligible volunteers underwent pre-screening in the form of a telephone 
interview (Table 3.2) . If eligible for the program, informed consent was obtained and three 
successive health assessment visits were scheduled. The first visit scheduled was the Home Visit 
in which Health Counselors traveled to the individuals’ home to conduct the health assessment. 
These individuals were then scheduled for two “Center” visits no more than one month apart. 
Transportation was arranged if needed or parking was validated. Health assessments ranged from 
½ hour – 1.5 hours in length. Following the completion of all health assessments, eligible and 
willing individuals were randomized by household into either group: (1) Brief Education and 
Counseling Intervention or (2) Intensive Education and Counseling Intervention that included a 
Physical Activity program for all participants and a Dietary intervention for individuals with 
hypertension. The advantage of two groups is that it makes it possible to compare a brief and less 
costly intervention (Group 1) to a more costly and intensive one (Group 2).  
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Health status and physical function of all volunteers in both groups were reassessed bi-annually 
for 24 months. Trained Health Counselors contacted volunteers regularly by phone to encourage 
adherence to the “10 Keys”™ to Healthy Aging. 
3.3.3 Key to Life Nutrition Program 
The Key to Life Nutrition Program was a voluntary 10 week intensive intervention based 
on the DASH trials. The primary focus of the intervention was to test whether it is possible to 
translate past clinical trial sodium reduction results to a diverse community setting of older adults 
(>65). This intervention did not focus on blood pressure reduction, rather program emphasis was 
on educating individuals on dietary sodium reduction by increasing fruits and vegetables, low-fat 
dairy products, and whole grains in the diet, and decreasing the intake of processed foods, and 
sodium chloride at the table and in food preparation. Weight loss was recommended only when 
body mass index (BMI) was ≥30. Meetings were facilitated by a registered dietitian. 
3.3.4 Target Population 
Following randomization to the more comprehensive intervention (Group 2), volunteers 
with hypertension were invited to attend the “Key to Life Nutrition Program.”  
They understood that the opportunity to attend classes and learn about ways to eat less dietary 
sodium would be an important complement to their usual treatment for hypertension and would 
likely improve their overall risk factor status. Hypertension was defined as SBP ≥140mmHg or 
on blood pressure medications. 
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3.3.5 Intervention 
Intervention activities included components firmly grounded in behavior theory, 
specifically behavior modification and social learning theory [25, 26]. These theories were 
utilized in conjunction to maximize efforts to facilitate health behavior changes. The eating 
pattern for the intervention incorporated nutrient modifications and meal planning 
recommendations which were effective in reducing sodium in previous trials. Because adaptation 
to taste preferences for sodium occurs over time, skill development in a group setting was used 
to support modification of sodium intake to ensure greater acceptance and success of shaping 
dietary behaviors. Simultaneously, participants were introduced to numerous self-management 
approaches that reinforced behavioral change such as self monitoring, food label reading, goal 
setting, budgeting and problem solving. Following the intensive intervention phase (10 weeks) 
participants were invited to attend monthly follow-up sessions to maintain motivation and 
adherence.  
3.3.6 Assessment of dietary sodium 
Those who agreed to participate were asked to collect a 24 hour urine specimen at 
baseline and at successive center visits (6 and 12 months). They understood the need to collect 
the sample accurately to measure their sodium levels. Efforts were taken to minimize participant 
burden associated with urine collection. To help improve completeness of the 24 hour urine, 
volunteers were contacted and instructions for collection were reviewed. 
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While multiple collections over several days will improve the accuracy and reliability of 
urinary sodium measures, data for this study are based upon a single determination due to the 
feasibility of expecting older adults to collect multiple 24 hour urines for a community based 
intervention. 
A separate analysis was done using data from a sub-sample of our hypertensive group, 
which included 77 participants who had a 24 hour urine sodium collection volume of ≥1000 
milliliters. We chose 1000ml since this represents a more normal kidney output for adults ≥65. 
The mean urine volume at baseline was 1956ml compared to 1985ml at the 12 month follow-up 
visit. In this sub-sample, comparison was done between baseline and 12 month follow-up data. 
3.3.7 Analyses 
Twenty-four hour urinary sodium results were analyzed by Quest Diagnostics 
Incorporated, Madison NJ using Ion Specific Electrode Methodology. Specimen results were 
reported as milliMols (mMols) concentration, which was then converted to milligrams (mg) of 
sodium. This conversion was calculated as 1 mMol concentration = 23 mg of dietary sodium. 
Matched paired T-tests were run using SPSS version 15.0 statistical software (SPSS Inc. Chicago 
IL) to assess differences in sodium urine at baseline and consecutive follow-ups. 
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3.4 RESULTS 
 
Baseline characteristics for participants are reported in Table 3.3. A total of 115 participants who 
met the established criteria for hypertension at baseline, were randomized to the healthy lifestyle 
group (group 2) and completed the 24 hour sodium urine. Average age was 75.1 years (SD 5.3 
years). 
Table 3.4 reports 24 hour urine sodium excretions in persons with hypertension at 
baseline, 6 months and 12 months. At baseline, mean sodium was 3128mg/day (136mMol/day). 
Comparing baseline and 6 month follow-up 24 hour urinary sodium tests (n = 103 matched 
pairs), the mean urinary sodium dropped to 2990mg/day (130mMol/day) at the 6 month follow 
up. This 138mg (6mMol) reduction was not statistically significant (p = 0.30, CI = -5.74, 8.10). 
When comparing baseline results to 12 month follow-up (n = 90 matched pairs) there was a 
299mg (13mMol) sodium reduction. This observed sodium decrease was significant (p = 0.03, 
CI = 1.16, 25.40). Mean urinary sodium was reduced to 2875mg/day (125mMol). 
Table 3.5 refers to a sub-sample of our hypertensive group, and compares 77 individuals 
at baseline and 12 month follow-up who had a 24 hour urine sodium collection volume of ≥1000 
milliliters. The mean urine volume at baseline was 1956ml compared to 1985ml at the 12 month 
follow-up visit. When comparing sodium at baseline and 12 month follow-up using a matched 
paired T-test, mean sodium was 3220mg/day (140mMol/day) at baseline and decreased to 
2875mg/day (125mMol/day) at the 12 month follow-up. This decrease of 345mg/day 
(15mMol/day) of sodium was significant (p=0.02, CI = 3.02, 27.76). Refer to Figure 3.1 (stem 
and leaf plot) for baseline and 12 month 24 hour urinary sodium results for this sub-sample. 
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3.5 DISCUSSION 
 
Blood pressure is one of the major factors in determining the risk for stroke and heart disease. 
Numerous trials have demonstrated the beneficial effects and importance of reducing dietary 
sodium to reduce blood pressure and ultimately heart disease and stroke [9-13]. In our 
demonstration program changes in urine sodium that occurred in persons with hypertension 
assigned to the Key to Life Nutrition Program intervention were significant, but fell short of the 
Institute of Medicine and the 2005 Dietary Guidelines recommendations (1500mg/Na/day) for 
this population. Our results reiterate the importance of how difficult it is to translate these 
recommended actions into community programs. It is very unlikely that sodium reduction (i.e. 
1500 mg/day) can be effective, especially among at risk older individuals who have a decreased 
ability to excrete sodium and among hypertensives [2]. 
Past sodium reduction trials have concluded that it is possible to use non-pharmacologic 
approaches to reduce and prevent blood pressure in older adults. But we have also observed the 
challenges in maintaining long term outcomes for these interventions. Refer to Table 3.6  for 
long term sodium reduction outcomes in past trials. In particular, the large amount of salt 
(sodium chloride) added during the manufacturing process of foods has been implicated as a 
factor contributing to the difficulty of maintaining a long term dietary sodium intake reduction of 
100mMol/2300mg or even 50mMol/~1200mg a day for at risk populations [27]. This decrease 
isn’t feasible because of the large amount of salt (sodium chloride) added during the 
manufacturing process of foods.  
By imposing more strict policy legislation and the gradual reduction of sodium in food 
manufacturing, the population would be able to slowly decrease their acquired taste for salt, 
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without altering the taste of foods [28]. This would allow long term reductions in sodium, 
decreasing the risk for age-related blood pressure increase or hypertension and reducing strokes 
and CVD morbidity and mortality [1].  
The Food Standards Agency (similar to the United States Food and Drug Administration) 
in the United Kingdom embarked on a major public health campaign to encourage food 
manufacturers to reduce sodium levels in 2003. Presently reductions can be observed across the 
board. The Federation of Bakers has reduced salt levels by as much as 30%, and the Association 
of Cereal Manufacturers reported a 33% reduction in salt levels between 1998 and 2005. The 
Food and Drink Federation have reduced the salt content of soups and sauces by 30%. 
Manufactures such as Heinz and Kraft have reduced salt in manufacturing, Heinz claims to have 
a 11% to 18% reduction and Kraft has reduced sodium in snack products by a third. These 
reductions will be assessed in 2008 by the FSA for “impact assessment” to survey if further 
reduction needs to be considered [29]. 
In contrast, in the United States between 1994 and 2004, despite industry attempts at 
sodium manufacturing reduction, the average sodium content in foods increased by 6% [30]. 
Without truly aggressive public health efforts, support from the food industry, and health policy 
changes, the levels of sodium reduction needed to help reduce blood pressure will be out of reach 
in the US. 
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3.7 TABLES AND FIGURES 
 
Table 3.1: CHA “10 Keys”™ to Healthy Aging 
1. Control Systolic Blood Pressure to <140 mmHg (Optimal <120 mmHg) 
2. Stop Smoking 
3. Participate in Cancer Screenings 
4. Get Regular Immunizations 
5. Regulate Blood Glucose (fasting <100 mg/dl) 
6. Lower LDL Cholesterol to < 100 mg/dl 
7. Be Physically Active 
8. Prevent bone loss and muscle weakness 
9. Maintain Social Contact 
10. Combat depression 
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Table 3.2: CHA Eligibility Criteria  
1. Age 65+ with medical insurance (Prospective participants must have some form of 
medical insurance for physician’s services to avoid barriers in the recommended 
prevention care) 
2. Minimum of “fair health” via self report 
3. Not dependent on a cane or walker 
4. Ability to walk one quarter of a mile 
5. Ability to walk up one flight of stairs (equivalent to 10 steps) 
6. Ability to get out of bed or chair without difficulty 
7. Not currently under cancer treatment (excluding maintenance treatment and non-
melanoma skin cancer) 
8. Independently baths and dresses 
9. No plans to move outside of western Pennsylvania in the next two years 
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Table 3.3: CHA Baseline Characteristics for Persons with Hypertension in the  
Lifestyle Nutrition Intervention Group (N=115) 
 
Age (years) Mean = 75.1                      SD = 5.3     
Gender (%) Male                                   N = 43 (37.4 %) 
Female                                N = 72 (62.6 %) 
Race (%) White/Caucasian                N = 96 (83.5 %) 
Black/African American    N = 19 (16.5 %) 
Marital status (%) Single                                 N = 3 (2.6 %) 
Married                              N=66 (57.4 %) 
Divorced/Separated           N=4 (3.5 %) 
Widowed                            N = 42 (36.5 %) 
Education Level (%) < High School                    N = 7 (6.1 %) 
High School                       N = 57 (49.6 %) 
Some College                     N = 16 (13.9 %) 
College Graduate               N = 20 (17.4 %) 
Technical School               N = 2 (1.7 %) 
Other                                  N = 3 (2.6 %) 
Length of residence in Western PA (%) 1-3 years                            N = 0 (0 %) 
>3 years                             N = 115 (100 %) 
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Table 3.4: CHA Urinary Sodium Excretion in Persons with Hypertension 
 24 hour Urinary Sodium 
mM/24 hr (mg) 
Mean change from baseline 
in mM (95% CI) 
p-value* 
Baseline     (n= 115) 136    (3128)  
6-months   (n=103) 130    (2990) -6     (-5.74, 8.10) p = 0.30 
12-months (n=90) 125    (2875) -13   (1.16, 25.40) p = 0.03 
 
*p-value calculated using a matched paired T-test, indicating statistical significance of the 




Table 3.5: CHA Sub-Sample of Hypertension Group Urinary Sodium Differences 
 24 hour Mean 
Urine Volume 
ml /24 
24 hour Urinary 
Sodium mM/24 
hr (mg) 
Mean change from 
baseline in mM 
(95% CI) 
p-value* 
Baseline (N=77) 1956 140    (3220)  
12 Months (N=77) 1985 125    (2875) -15    (3.02, 27.76) p = 0.02 
*p-value calculated using a matched paired T-test, indicating statistical significance of the 
change in urinary sodium from baseline to each of the follow-up points.
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Table 3.6: Long Term Comparison of Sodium Reduction Trials 
Study Author and 
Year 

















Appel et. al. 
2003  
Randomized Trial 50.0 (8.9) Advice Only 
Group 20.6 mmol 
(474 mg) 
Established Group 
31.6 mMol (726 
mg) 
Established + 







Appel et. al. 
2001 
Randomized Trial 65.8 (4.6) Reduced Sodium 







Cutler et. al. 
1997 
Randomized Trial 44 Sodium Reduction 















58  55.3 mMol (1271 
mg) 
12 weeks 
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4.1 ABSTRACT 
Objective: To evaluate a prevention program to reduce risk factors for common diseases among 
older individuals in a lower income community.  
Methods: This randomized community-based study enrolled older adults into either a Brief 
Education and Counseling Intervention (BECI) or a Brief Education and Counseling Intervention 
plus a Physical Activity and (for those with hypertension) a dietary sodium intervention (BECI-
plus). Outcomes were collected over 24 months.  
Results: The sample comprised 389 adults with a mean age of 73.9 years. After 24 months, 
adherence to the “10 Keys” improved significantly in a number of areas including the proportion 
meeting goals for LDL cholesterol (+14%), bone mineral density testing (+11%), pneumonia 
vaccination (+11%), colonoscopy (+14%), and adherence to antihypertensive medication (+9%) 
among those with hypertension. Physical activity outcomes did not differ between the BECI and 
BECI-plus interventions. Urinary sodium decreased by 13mmols in individuals with 
hypertension.  
Discussion: This program resulted in significant reduction in key risk factors, immunizations 
and adherence to established prevention guidelines in older adults over two years. Further 
research is needed to refine the use of community health counselors for translating prevention 
knowledge into community settings. A more intensive approach to physical activity intervention 
in older adults may be needed for success. 
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4.2 INTRODUCTION 
Adults aged sixty-five and above make up the fastest growing sector of the population. 
The number of older adults is expected to double to approximately 72 million by 2030, making 
older adults nearly 20% of the United States population [1, 2].  Older individuals’ life 
expectancy has increased, due to better preventive health care, (including smoking cessation, 
blood pressure and cholesterol control, and use of low dose aspirin), and better medical 
treatment, especially for cardiovascular disease (CVD), stroke, diabetes, infectious diseases and 
some cancers [1, 3].   
Epidemiologic studies have helped define the specific risk factors and markers of sub-
clinical disease that contribute substantially to morbidity and mortality among older individuals 
[4-6]. Clinical trials have documented that interventions can reduce disease risk among older 
individuals.  The challenge now is how to implement preventive health programs which 
incorporate the knowledge base gained from such efficacy studies. Although it is likely that the 
translation of preventive knowledge from efficacy studies into community programs for older 
adults would reduce morbidity and disability and health care costs, well documented effective 
preventive health programs for older individuals are lacking.   
The 10-Keys to Healthy Aging Demonstration Project was based on the principle that 
community-based prevention programs for older individuals should focus on long term adherence 
to preventive therapies, screening and immunizations [7]. Furthermore, since many older 
individuals have multiple chronic diseases, preventive programs focusing on a single 
condition/disease may be less effective for reducing overall disability, compared with programs 
focusing on multiple concurrent health concerns. We expected gains to be particularly likely for 
conditions such as congestive heart failure, stroke, myocardial infarction, osteoporotic fractures, 
   83
arthritis, muscle weakness and sarcopenia, peripheral vascular disease, breast and colon cancer and 
depression, given the high prevalence of these problems among the aged [2, 4-6]. In addition, past 
research suggests that the substantial burden of clinical disease among older individuals requires 
fairly aggressive intervention efforts, such as medications for the reduction of BP, blood lipids, 
control of diabetes, osteoporosis and depression and even surgical therapy for osteoarthritis [4, 8, 
9]. 
 The “10 Keys”™ to Healthy Aging Demonstration Program focused on specific 
interventions with scientific evidence for effectiveness, targeting 10 of the major 
conditions/diseases in older adults living in a low income community. We hypothesized that 
effective interventions for these 10 conditions/diseases could reduce morbidity, disability and 




4.3.1 Study Design 
The Center for Healthy Aging (CHA) is a Centers for Disease Control and Prevention 
Research Center,  Its Core Demonstration Program was a community-based randomized trial 
based upon the “10 Keys”™ to Healthy Aging. The “10 Keys”™ were developed in 2001 by 
experts in aging from the University of Pittsburgh and received the endorsement of diverse 
community groups and health care leaders in Allegheny County PA. The keys are based upon 
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epidemiological, clinical and laboratory studies of the major diseases associated with morbidity 
and mortality [8, 10-20] (Table 4.1) . The interventions they recommend are based on efficacy 
data demonstrating the potential for decreasing disability, morbidity or mortality. The CHA 
study focused on the translation of these proven preventive approaches into the community. 
Given the strong prior efficacy data, we employed no “untreated” control group for the 
interventions, focusing instead on how best to implement these proven preventive approaches in 
a “real-world” setting. Support for the program was obtained from the local hospital, Medical 
community and voluntary health and social service agencies. 
4.3.2 Target Population 
The population of interest included men and women aged >65, with no significant 
disability or difficulty with mobility, who were living in McKeesport, Allegheny County, PA. 
According to the 2000 U.S. Census Bureau, 21% of McKeesport adults were aged >65 and 47% 
reported at least one type of disability. Sixty percent of adult residents had finished high school, 
while approximately 12% of those aged ≥65 live at or below the poverty level [21]. 
4.3.3 Recruitment 
A detailed description of the recruitment and randomization process is awaiting 
publication. Over approximately one year, 10, 388 adults aged 65 years or above were identified 
from voter registration lists and were sent a letter describing the program. Recipients could 
return a detachable card, either refusing further contact or requesting a screening telephone call. 
The letter informed them that telephone follow-up would be forthcoming.  
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Potentially eligible volunteers underwent the pre-screening telephone interview. For 
those who were preliminarily eligible and interested in the program, informed consent was 
obtained and three successive health assessment visits were scheduled, each expected to last 0.5 
to 1.5 hours in length. During the first visit, health counselors traveled to the individuals’ homes 
to conduct health assessments. Subsequently, two “Center” visits were scheduled at the CHA 
office in McKeesport, no more than one month apart. If needed, transportation was arranged; 
otherwise, parking was validated. Following the completion of all health assessments, eligible 
and willing individuals were randomized by household into either a Brief Education and 
Counseling Intervention alone (BECI) or a Brief Education and Counseling Intervention along 
with interventions for physical activity and (for those with hypertension) nutrition (BECI-plus). 
4.3.4 Data Collection 
At baseline, 12-months and 24-months, study staff collected data on current health problems and 
preventive practices, including cancer screening status, smoking and immunization histories. 
Medication names, dosage and adherence were assessed. Blood pressure was measured twice 
using a standard mercury sphygmomanometer and the average value was recorded. Weight and 
height were measured in light clothing without shoes.  Physical activity level was assessed using 
the Modified Activity Questionnaire [22], physical function was assessed with standard 
questionnaires on activities of daily living [23, 24], and mobility [25]. Gait speed, standing 
balance, and chair stand time were evaluated using the short physical performance battery [26]. 
Long-distance walking was assessed with a 400 meter walk test [27].  Fasting serum glucose, as 
well as total and LDL cholesterol, were assessed by a local Quest Diagnostics clinical laboratory. 
Depression symptoms were assessed using the Centers for the Epidemiologic study of 
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Depression (CES-D) questionnaire [28].  Social contact was measured by the number of contacts 
a participant had per week [29].  For those participants with hypertension who were randomized 
to the BECI-plus group, urinary sodium was collected. 
4.3.5 Interventions 
All participants received a Brief Education and Counseling Intervention designed to 
educate about the 10-Keys, to encourage adherence to age-appropriate screening procedures and 
vaccinations, and to work towards the reduction of specific health risk factors. As part of this 
intervention, each participant was given a “Prevention in Practice Report” which summarized 
his/her status regarding each of the 10-Keys’ goals (Figure 4.1). As the study continued, the 10-
Keys goals were modified slightly to reflect changing preventive standards for serum glucose or 
lipid levels [13, 30].  
Each participant met individually with a health counselor every six months to review 
his/her Prevention in Practice report. They identified the Keys that required attention and 
developed an action plan, including strategies such as knowledge acquisition, skills development, 
social support, self-monitoring and relapse prevention. This plan was discussed and modified via 
telephone follow-up calls with one of the study’s health counselors at least every three months. 
Participants were encouraged to take the Prevention in Practice report to their physicians and 
solicit their support in addressing these goals. Monthly calls were made to participants with 
concerning (but non-emergent) findings such as elevated blood pressure (SBP >160 mmHg) 
[12], blood glucose (>130 mg/dL) [31], a positive depression screening score (CESD >16) [32], 
an absence of physical activity [33], or any current smoking behavior. These calls helped ensure 
that appropriate medical follow-up was sought, provided support for behavior change and 
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disseminated information on community resources that could potentially assist with 
recommended behavior changes. Participants without a primary care physician were encouraged 
to make a physician appointment, and were given physician names and contact information from 
the local medical society and hospital. Those with difficulty obtaining or adhering to prescribed 
medications were provided information on prescription medication benefits and adherence 
strategies. Counseling calls continued on a monthly basis until active issues were resolved, and 
then reduced to approximately every three months for the remainder of the program.  
Individuals randomized to BECI-plus also received a physical activity intervention (the 
Key to Life Exercise Intervention) and, for those with a history of hypertension, a dietary sodium 
nutritional intervention (the Key to Life Nutrition Program). The Key to Life Exercise 
Intervention aimed to increase or maintain physical activity and consisted a walking program 
and an instructional weight training program, each delivered via a small-group (18 per group) 
exercise sessions. The program also included stretching, chair exercises along with recreational 
activities such as basketball and shuffleboard. Participants were encouraged to attend 24 1-hour 
exercise sessions over 12 weeks, and to exercise on their own at least one other day of the week. 
A variety of walking resources were provided, including exercise fact sheets, access to indoor 
locations for walking in inclement weather, pedometers, maps with mileage notations, 
emergency procedures, exercise logs, hand held weights and a graduation certificate letter and 
diploma. Walking buttons were awarded monthly as reward for cumulative walking efforts (e.g., 
“I Walked 10 Miles”).     
 The Key to Life Nutrition Program was a voluntary 10 week intensive intervention 
based on the DASH trials [34, 35], which aimed to translate RCT-proven sodium reduction 
approaches into a community setting. This intervention focused on educating individuals to 
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reduce dietary sodium by increasing the intake of fruits and vegetables, low-fat dairy products, 
and whole grains, and decreasing the intake of processed foods, and sodium chloride. This 
education was delivered in group sessions, facilitated by a registered dietician. Weight loss was 
recommended only when body mass index (BMI) was ≥30. A more detailed description of the 
sodium reduction intervention is currently under review [36]. 
The nutrition counseling was firmly grounded in behavior theory, specifically behavior 
modification and social learning theory [37-39]. Participants were introduced to numerous self-
management approaches such as self monitoring, food label reading, goal setting, budgeting and 
problem solving. After 10 initial weekly sessions, monthly follow-up sessions focused on 
maintaining motivation and adherence.  
All interventions were conducted by health counselors with at least a bachelor’s level 
training in health education, nutrition or exercise science with standardized training in research 
assessment methods and behavior change techniques [39]. Additional health counselor training 
in behavior change methodology was provided by University of Pittsburgh faculty affiliated with 
this project. 
4.3.6 Data Analysis 
All data analysis was completed using SAS version 9.1 [40]. We calculated descriptive 
statistics for the sample, then assessed the proportion of participants that achieved each of the 10-
Keys goals at baseline, and 24-months. Because the BECI and BECI-plus interventions were 
identical regarding most of the 10-Key goals, here we describe analyses for those outcomes 
pooled across intervention arms.  
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However, as the two arms differed in terms of physical activity and for a subset of participants 
sodium reduction counseling, it is important to examine how physical activity changed in each 
group, and whether the more intensive intervention led to larger effect sizes.   
To assess for significance in the change in the proportion successfully completing each of 
the 10-keys, we used T-tests for continuous variables and Chi-square test for categorical 
variables. We also assessed for change in continuous measures of several cardiovascular risk 
factors over the 24 months of the study, using matched paired T-tests. To determine whether 
outcomes relevant to physical activity changed over time, and to assess for an intervention effect 
(BECI vs. BECI-plus) we used matched paired T-tests and McNemars test.  
4.4 RESULTS 
Overall, 417 individuals enrolled and 93% were retained over 24 months, with 389 
individuals completing the 24-month evaluation. Of the 28 individuals who did not complete the 
24-month assessment, 8 had died (5 in the BECI group and 3 in the BECI-plus group). 
As noted above, here we will first focus on risk factor screening and intervention change 
from baseline to 24 months for all 389 participants and, second, on comparing randomization 
groups and performance based measures and levels of physical activity. Analyses of the full 10-
Keys according to intervention arm are available in the Appendix. 
The sample was predominantly white; 59.44% were female and the average baseline age 
was 73.9 years (Table 4.2) . Less than 50% had an education level greater than high school. 
Chronic diseases were highly prevalent, approximately half reported hypertension, 22.6% with 
coronary heart disease, 11.6% with diabetes and 7.2% a prior stroke. 
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The most commonly achieved prevention keys were having the ability to complete 5 
chair stands (100%) and maintenance of social contact (99%; see Table 4.3). A total of 88% of 
the sample had CESD scored that were not suggestive of depressive symptoms, while 73% had 
controlled systolic blood pressure (although only 59% of those with a history of hypertension 
had values <140 mm Hg). Colon cancer screening rates ranged from 72% to 79%, with a 
colonoscopy rate of 50%.  Influenza and Pneumonia vaccine adherence was 71% and 66% 
respectively. Only 4% of the individuals were current cigarette smokers at baseline. There was 
no difference in the baseline characteristics between the two intervention groups. 
4.4.1 24 Month Results 
At 24 months, vaccination rates showed the largest improvement of the 10-Keys under 
examination (Table 4.3). Among participants without prior influenza or pneumonia vaccination 
at baseline, 49% had obtained an influenza vaccination and 31% a pneumonia vaccination by the 
two year follow up. The goal of reducing LDL cholesterol below 100 mg/dL was met by 14% for 
all participants and 22% of those with a prior CHD diagnosis. There was a 9% increase in the 
percentage of individuals with systolic blood pressure to less than 140 mm/Hg among those with 
diagnosed hypertension at baseline. There was little change in the percentage of the sample with 
blood glucose less than 110 mg/dL (overall, among participants with diabetes, or among those 
with prescribed antiglycemic agents). Likewise, there was no significant change in the 
prevalence of depression symptoms. Colonoscopy screening increased 14%. We found an 11% 
increase in adherence in DEXA bone density screenings 
The average level of cardiovascular risk factors at baseline and at 24 months and changes 
in these values are reported in Table 4.4 . Overall, the baseline average systolic blood pressure 
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was 131.9 mm Hg and diastolic blood pressure was 71.3 mmHg. Average blood pressure was 
slightly higher among participants with diagnosed hypertension. Fasting blood glucose was 97.6 
mg/dL for the total sample and 138.8 mg/dL for participants with a history of diabetes. In the 
whole sample, average LDL cholesterol was 116.3 mg/dL, while among participants with a 
baseline history of CHD, it was 102.8 mg/dL.  
There was a significant decrease in the blood pressure of the total sample (-3.2/-1.9 
mmHg) at 24 months; among participants with diagnosed hypertension, an average of -5.1/-2.4 
mmHg reduction was found.  Blood glucose decreased by 11.2 mg/dL among participants with 
diabetes. LDL cholesterol decreased -11.7mg/dL overall, including a -15.7 mg/dL reduction for 
those individuals with a history of CHD. An even greater reduction (-26.6mg/dL) was observed 
for those individuals whose baseline LDL cholesterol was >130 mm/dL. HDL cholesterol 
changed minimally overall or in selected subgroups. 
4.4.2 Results of the Physical Activity Intervention 
Table 4.5 reports mean differences within and between intervention groups using specific 
physical activity performance based measures. For both groups, levels of physical activity 
generally declined. Within each intervention group, the only physical activity parameters that 
changed over 24 months were seen in the BECI-plus participants, in whom total physical activity 
(as measured by the Modified Activity Questionnaire) dropped by 1.6 hours per week and 
occupational activity which decreased by 1.1 hours per week. However, no statistically 
significant differences in the mean 24-month change in multiple physical activity-related 
outcomes were observed between the two intervention groups. 
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Physical activity adherence data were collected for the first group of 18 participants 
randomized to receive the physical activity intervention. Overall participation for the 24 sessions 
averaged 38%.   
4.4.3 Results of the Sodium Reduction Intervention 
Among participants with hypertension, baseline mean sodium excretion was  
3128 mg/day (136mmol/day). For those with both baseline and 6-month data (n = 103 matched 
pairs), the mean urinary sodium dropped to 2990 mg/day (130mmol/day) over 6 months. This 
138 mg (6mmol) reduction was not statistically significant (95% CI = -5.74, 8.10). When we 
compared baseline results to 12 month data (n = 90 matched pairs), we found a statistical 
significance, -299 mg (-13mmol) sodium reduction (95% CI = 1.16, 25.40), with a final average 
urinary sodium of 2875mg/day (125mmol).  
4.5 DISCUSSION 
This project demonstrates that older adults in a lower income community can improve 
their adherence to prevention goals through an evidence-based education and counseling 
program. Participants successfully improved their adherence to 10-Key goals in areas such as 
controlling systolic blood pressure (especially those persons with hypertension at baseline), 
decreasing LDL cholesterol, obtaining colonoscopy for cancer screening and bone mineral 
density measurement as osteoporosis screening, and influenza and pneumonia vaccinations. A 
relatively intensive program to promote physical activity was no more effective than brief 
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counseling in minimizing a loss of physical activity and muscle strength over 2 years, while 
counseling to reduce sodium intake in a subset of the sample resulted in minimal change in urine 
sodium excretion over the first year of the study. 
To promote sustainability, this intervention complements existing community resources. 
For example, the study counselors referred participants to the health care system rather than 
provide them with direct therapy, screening tests or immunizations. Despite relatively low-cost 
intervention approaches, we achieved considerable success in controlling cardiovascular risk 
factors. For example, blood pressure control, especially among persons with hypertension (about 
70%), was similar to that obtained in the ALLHAT trial [41] and better than in the general U.S. 
population [12]. Control of serum glucose levels was also better than usually seen in population 
studies [42-44], and the proportion controlling LDL cholesterol to <100 mg/dL (especially for 
participants with CAD) was better than typical community values [45].  
There are several possible reasons for why the BECI-plus intervention had no significant 
effect on physical activity, compared to the brief intervention alone. First, the level of physical 
activity reported was higher than in other elderly samples [46, 47]. Since the participants were 
well-functioning and active at baseline, there may have been little room for improvement. 
Second, budget and staffing restrictions resulted in a less-intensive intervention than employed 
by many physical activity efficacy studies, conducted over a relatively short timeframe. 
Intervention intensity was likely insufficient to increase subjective measures of physical 
performance. This idea is supported by controlled data from the Life Study [14, 48]  which 
demonstrate improvement in performance measurements among older individuals with some 
disability who were enrolled in a much more active physical activity intervention [14]. Other 
clinical trials have also documented that the performance measures we considered can be 
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improved by an increase in exercise with physical activity programs [49-52]. Third, attendance at 
the exercise programs was poor, despite the provision of transportation. Many participants 
reported already participating in community-based activity programs, and apparently utilized the 
CHA exercise program primarily as a social outlet. Furthermore, both groups were encouraged to 
increase their physical activity, by frequent contact from the health counselors; such contact may 
be sufficient to encourage an increase or maintenance of physical activity in healthy older 
individuals.  
The fact that our program may have lacked sufficiency intensity is particularly 
concerning as the program was more intensive than typical community programs for promoting 
physical activity. This highlights the fact that existing community prevention programs for older 
individuals are often not rigorously evaluated. Many Medicare Advantage programs include 
access to a gym or other facilities that provide physical activity opportunities [53, 54]. However, 
program evaluation is often either limited to volunteer samples, incurring the risk of substantial 
selection bias [54, 55], or focuses on changes in health care costs or utilization of health care 
services rather than changes in physical performance [53].  
While the observed reduction of urinary sodium was significant, it did not approach the 
goal level of 1500 mg/day. As the level of urine sodium reduction was similar to that in other 
studies of individuals with hypertension [56, 57], it is very unlikely that more substantial 
reduction in sodium is feasible without decreasing the amount of sodium in processed foods.  
These analyses were limited by a lack of control data. However, given the well-
established importance of the 10-Key goals, it would have been unethical to demonstrate that 
these goals were unmet in control participants without intervening over this two year study.  
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Since the inception of this project, several major initiatives have underscored the 
importance of the 10-Key goals, and have suggested possible new “keys.” For example, the CDC 
has identified the reduction of disparities in risk factors for chronic disease among older 
individuals as a priority issue and recognizes influenza and pneumonia vaccinations, 
mammography and colorectal screening, cholesterol measurement, and an increase in physical 
activity as important indicators of preventive health care quality for older individuals [58]. 
Efforts to reduce hip fracture hospitalizations, via  screening and treatment of osteoporosis and 
fall prevention, are also high priorities [20, 59]. Furthermore, the 10-Keys overlap with most of 
the older adult prevention priorities that were identified by the Partnership for Prevention [60]. 
This organization also identified a few areas which the CHA did not emphasize, such as the 
prescription of aspirin (while not a focus of our interventions, counselors did recommend that the 
participants discuss aspirin use with their physicians, and the prevalence of daily aspirin use in 
the sample rose from 33% to 46% over 2 years), the need to avoid heavy alcohol consumption 
(of very low prevalence in our population), and the need for vision or hearing screening. Future 
iterations of the 10-Keys could be expanded to incorporate such sensory screening, and to 
formally address aspirin therapy. It may also be appropriate to modify the 10-Keys as screening 
norms for prostate and colon cancer evolve. However, there is still considerable controversy 
regarding such screening recommendations for older individuals [61, 62]. 
Few studies have evaluated multifaceted prevention programs among older adults. The 
Rural Health Promotion Project showed that providing preventive screenings, immunizations and 
behavioral interventions on smoking, diet and alcohol consumption to Medicare beneficiaries in 
clinical settings produced no benefit in terms of mortality or Medicare costs, although rates of 
influenza immunization increased dramatically [63]. More recent studies have evaluated the use 
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of health counselors or coaches in physician practices, or physician referral to such counselors, 
particularly for interventions in diet, smoking cessation, exercise [64-66]. However, minimal 
objective outcome data exists. While Medicare has ongoing demonstrations of how the use of 
ancillary personnel may improve adherence to recommended therapies in the community, most 
of these programs focus on higher-risk populations, especially ones with significant chronic 
disease-related disability. Evidence is lacking regarding the question of how best to promote 
long-term adherence to recommended preventive therapies in the large population of older 
individuals with minimal disability but highly prevalent chronic disease. The need for such 
evidence is underscored by the dropping adherence to therapies for controlling cardiovascular 
risk factors [67], the under-diagnosis and under-treatment of depression among the elderly [18], 
and the persistently low colon cancer screening rates among US older adults.[68]. Even 
immunization for pneumonia and influenza remain problematic – while rates are higher than in 
the past, they do not approach the goal of 80-100% [69, 70].  
In light of this translational project, we conclude that the future of prevention research for 
older individuals should include: 1) testing of new methods to integrate health counselors into 
the health care delivery system to maximize adherence to prevention programs; 2) empowering 
older individuals to advocate for their access to the best approaches for preventing disease and 
disability; and 3) testing interventions to increase physical activity over prolonged time periods, 
using specific performance-based outcomes. Nutrition programs, such as approaches to increase 
omega-3 fatty acids in the diet and cognitive training to prevent age-related memory changes 
also need longer term studies with hard endpoints.  
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Finally, we need to carefully evaluate new pharmacological and non-pharmacological therapies 
that may be utilized by large samples of older individuals in the community that are reported to 
prevent specific chronic diseases, aging and disability. 
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4.7 TABLES AND FIGURES 
Table 4.1: “10 Keys”™ to Healthy Aging 
 Control Systolic Blood Pressure to <140 mmHg (Optimal <120 mmHg) 
 Stop Smoking 
 Participate in Cancer Screenings 
 Get Regular Immunizations 
 Regulate Blood Glucose (fasting <100 mg/dl) 
 Lower LDL Cholesterol to < 100 mg/dl 
 Be Physically Active 
 Prevent bone loss and muscle weakness 
 Maintain Social Contact 
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Table 4.2: Baseline characteristics of the Center for Healthy Aging  
Demonstration Program Participants (n=389) 
Characteristic 
 
 mean, SD   
Age (y) 73.9, 5.4 
Gender N  (%) 
Men  158 (40.6) 
Women  231 (59.4) 
Race  
White  369 (94.9) 
Black  20 (5.1) 
Educational Attainment  
Less than High School  31 (8.2) 
High School  184 (48.5) 
Greater than High School  164 (43.3) 
Marital Status  
Single  21 (5.4) 
Married  233 (59.9) 
Separated  5 (1.3) 
Divorced  14 (3.6) 
Widowed  116 (29.8) 
Self reported health status   
Excellent / Very Good / Good  351 (90.2) 
Fair / Poor  38 (9.8) 
Hypertension   209 (53.7) 
Coronary Heart Disease*   88 (22.6) 
Diabetes   43 (11.1) 
Stroke   28 (7.2) 
 
Defined as a reported diagnosis of myocardial infarction (MI), angina, Coronary Artery Bypass 
Graft (CABG), cardiac stent, or angioplasty.  
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Table 4.3: Proportion of participants achieving the goals of the “10 Keys”™ to   
 Healthy Aging at baseline, 24-month follow-up and change 
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Table 4.4: Means of the “10 Keys” ™ Selected Measures for Baseline  
and 24 Month Follow-up Assessment 
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Table 4.5: Means of Physical Activity Performance Based Measures by Intervention 
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 Figure 4.1: Prevention In Practice (PIP) Report- “10 Keys”™ to Healthy Aging 
Program, Center for Healthy Aging 
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5.0  DISCUSSION 
Adults aged sixty-five and older continually make up the fastest growing population in 
the United States. This population is expected to double to approximately 72 million by 2030, 
nearly 20% of the United States population.  We have seen an epidemiologic transition from 
infectious diseases like pneumonia, influenza and tuberculosis to chronic diseases such as heart 
disease, cancer and stroke. With this shift, life expectancy in the United States has steadily 
increased over the past decades due to better preventive health care, (including smoking 
cessation, blood pressure and cholesterol control, and use of low dose aspirin), better medical 
treatment, especially for cardiovascular disease (CVD), stroke, diabetes, infectious diseases and 
some cancers.  Currently over 80% of older adults in the U.S. population have one or more 
chronic condition(s) or disease(s) [1-3]. 
As modern medicine becomes more expensive and continues to exacerbate healthcare 
resources, the public health field is transitioning to the need to prevent chronic diseases. There is 
an increased emphasis on decreasing the risk for chronic diseases and maintaining a higher 
quality of life with functional independence. Epidemiologic studies have helped define specific 
risk factors and markers of sub-clinical disease that contribute substantially to morbidity and 
mortality among older individuals [4-6]. The main challenge now is how to implement preventive 
health programs which incorporate the knowledge base gained from past epidemiological studies. 
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 Although it is likely that the translation of preventive knowledge from efficacy studies into 
community programs for older adults would reduce morbidity and disability and health care costs, 
well documented effective preventive health programs for older individuals are lacking.   
The “10-Keys”™ to Healthy Aging Demonstration Project was based on the principle that 
community-based prevention programs for older individuals should focus on long term adherence 
to preventive therapies, screening and immunizations. Furthermore, since many older individuals 
have multiple chronic diseases, preventive programs focusing on a single condition/disease may be 
less effective for reducing overall disability, compared with programs focusing on multiple 
concurrent health concerns. We expected gains to be particularly likely for conditions such as 
congestive heart failure, stroke, myocardial infarction, osteoporotic fractures, arthritis, muscle 
weakness and sarcopenia, peripheral vascular disease, breast and colon cancer and depression, 
given the high prevalence of these problems among the aged [2, 4-6 Article 3]. In addition, past 
research suggests that the substantial burden of clinical disease among older individuals requires 
fairly aggressive intervention efforts, such as medications for the reduction of BP, blood lipids, 
control of diabetes, osteoporosis and depression and even surgical therapy for osteoarthritis [4, 8, 
9 Article 3]. 
 Our scientifically based interventions targeted 10 of the major conditions/diseases in 
older adults living in a low income community. We hypothesized that effective interventions for 
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5.1 RESEARCH ARTICLE ONE 
The purpose of research article one was to analyze the effectiveness of different 
approaches to improve recruitment of high-risk, hard to reach older adults, and the reasons for 
non-response. In order to evaluate this recruitment process, we did a very detailed evaluation in 
the initial sample of 300 participants.  
A population of healthy, at risk, older adults in southwestern Pennsylvania were recruited 
for a community based demonstration project between 2001-2003. The project targeted adults 
aged >65 and was based upon the “10 Keys”™ to Healthy Aging. Recruitment strategies 
included a direct mail campaign using voter registration lists with telephone follow-up and home 
visits. A total of 951 households responded (8.2% response rate). 541 participants from 444 
households were enrolled.   
The combination of direct mailing, telephone interviews and “10 Keys”™ to Healthy 
Aging public health campaign, allowed for successful recruitment of participants needed for the 
study, but not a representative sample of people living in the targeted community. More intensive 
recruitment efforts, including home visits, did not greatly enhance the recruitment efforts beyond 
direct mailing.  
5.2 RESEARCH ARTICLE TWO 
The aim of the second research article was the evaluation of a Dietary Sodium Reduction 
Trial, in a community setting. This sub-study population consisted of hypertensive adults at least 
65 years of age who were randomized to the University of Pittsburgh Center for Healthy Aging, 
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Key to Life Nutrition Program between 2002-2003. This ten week nutrition intervention focused 
on lifestyle modification to decrease dietary sodium intake, under the supervision of a registered 
dietitian. Twenty-four hour sodium urine specimens were collected at baseline and follow-up 
health assessment visits. 
Mean age of this cohort was 75 years. Twenty-four hour mean urinary sodium at baseline 
was 3174mg/day. This reduced to 2944 mg/day (p = .30) and 2875 mg/day (p ≤ 0.03) at 6 and 12 
month follow-ups respectively. In a sub-sample (urine volume of 1000ml, baseline to 12 
months) mean urinary sodium decreased from 3220 mg/day to 2875 mg/day (p ≤ 0.02). 
Significant reduction in the mean 24 hour urinary sodium were reported, but results fell 
short of the recommended guidelines of 1500mg/day for at risk individuals.  
These results reiterate the difficulty of reproducing results reported in clinical trials when 
implemented in the community setting. More aggressive public health efforts, food industry 
support and health policy changes are needed to decrease sodium levels in older adults to the 
recommended guidelines. 
5.3 RESEARCH ARTICLE THREE 
The aim of research article three was to evaluate the final outcomes of the Center for 
Healthy Aging Demonstration Project, a prevention program to reduce risk factors for common 
diseases among older individuals in a lower income community.  
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This randomized community-based study enrolled older adults into either a Brief 
Education and Counseling Intervention (BECI) or a Brief Education and Counseling Intervention 
plus a Physical Activity and (for those with hypertension) a dietary sodium intervention (BECI-
plus). Outcomes were collected over 24 months.  
Our cohort was comprised of 389 adults (men and women) with a mean age of 73.9 
years. After 24 months, adherence to the “10 Keys”™ improved significantly in a number of 
areas including the proportion meeting goals for LDL cholesterol (+14%), bone mineral density 
testing (+11%), pneumonia vaccination (+11%), colonoscopy (+14%), and adherence to 
antihypertensive medication (+9%) among those with hypertension. Physical activity outcomes 
did not differ between the BECI and BECI-plus interventions. Urinary sodium decreased by 
13mMols in individuals with hypertension.  
This program resulted in significant reduction in key risk factors, immunizations and 
adherence to established prevention guidelines in older adults over two years.  
5.4 CONCLUSION 
This project demonstrated that older adults in a lower income community can improve 
their adherence to prevention goals through an evidence-based education and counseling 
program. Participants successfully improved their adherence to “10 Keys”™ goals in areas such 
as controlling systolic blood pressure (especially those persons with hypertension at baseline), 
decreasing LDL cholesterol, obtaining colonoscopy for cancer screening and bone mineral 
density measurement as osteoporosis screening, and influenza and pneumonia vaccinations.  
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A relatively intensive program to promote physical activity was no more effective than brief 
counseling in minimizing a loss of physical activity and muscle strength over 2 years, while 
counseling to reduce sodium intake in a sub-cohort resulted in minimal change in urine sodium 
excretion over the first year of the study. 
Adults 65 and older are the fastest growing population in the United States and have 
received a great deal of attention over the past couple of decades due to increased costs of acute 
medical and long-term care and the interpreted rise in these costs, compete for prevention 
research funds.  
Continuous hurdles and challenges need to be overcome before prevention of chronic 
diseases is made top priority. Prevention researchers and health professionals have the 
knowledge and know-how to significantly increase health gains.   
5.5 FUTURE DIRECTIONS 
 In light of this translational project, the future of prevention research for older 
individuals should include: 1) testing of new methods to integrate health counselors into the 
health care delivery system to maximize adherence to prevention programs; 2) empowering older 
individuals to advocate for their access to the best approaches for preventing disease and 
disability; and 3) testing interventions to increase physical activity over prolonged time periods, 
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Nutrition programs, such as approaches to increase omega-3 fatty acids in the diet and cognitive 
training to prevent age-related memory changes also need longer term studies with hard 
endpoints.  
Finally, we need to carefully evaluate new pharmacological and non-pharmacological therapies 
that may be utilized by large samples of older individuals in the community that are reported to 
prevent specific chronic diseases, aging and disability. 
Along with the previous strategies, government agencies (local, state, and federal), 
academics, health departments, healthcare providers, faith groups, community organizations, 
employers, labor unions, and social movements need to help restructure health as an economic, 
environmental, social justice, and moral issue. By employing this restructure health professionals 
will have the ability to analyze health problems at the various social levels, enabling the 
possibility to create more multidisciplinary effective strategies to be further evaluated.  
By further evaluating and reframing how society views “healthy lifestyle” will help to 
direct the future of prevention research and health promotion.   
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6.0  PUBLIC HEALTH SIGNIFICANCE 
As the number of older adults continues to increase it is imperative that prevention research be 
at the forefront to decrease the public health burden of chronic diseases. The Center for Healthy 
Aging recognized the need and designed a broad innovative health campaign that addressed the 
most common causes of disease, death and disability in older adults that could be prevented or 
delayed if risk reduction programs were emphasized.  This project made significant contributions 
to the public health field in three key areas, successful recruitment of older adults, translating 
research to practice and demonstrating older individuals can improve adherence to evidence 
based prevention goals, through a multifactor prevention project, the “10 Keys”™ to Healthy 
Aging.  
We concluded that empowering individuals regarding their own risk factor status for 
screenings, immunizations, and lifestyle changes using the Prevention In Practice Report as a 
education and counseling vehicle could successfully impact the quality of health in community 
settings. We promoted sustainability of this program through collaboration with existing 
community resources. And continue the second phase of the program with the design, 
implementation and evaluation of the Center for Healthy Aging, Community Ambassador 
Program.  
This community based program targeting adults ≥ 50 years in southwestern Allegheny 
County, Pennsylvania offers a free six week (12 hour) multidisciplinary disease prevention 
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course. Community dwelling adults are certified as “Community Health Ambassadors”. These 
certified Ambassadors now have the ability, knowledge and skills to disseminate the “10 
Keys”™ to Healthy Aging to their peers in their communities.  
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